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PREFACE 


The  vibration,  acoustic,  and  shock  design  and  test  criteria  presented 
in  this  document  are  base.d  on  the  latest  SRB,  ET,  and  SSME  structural 
configuration  and  will  ipdated  as  further  design  information  and 
vibroacoustic  data  b^qptp^j.available. 

These  criteria  supersede  those  published  in  document  IN-ASTN-AD-73-4 
dated  September  3,  197,3  and  TM  X-64868,  dated  September  3,  1974,  and 
will  be  referenced  in  the  Shuttle  Flight  and  Ground  System  Specification. 
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SECTION  I.  INTRODUCTION 


This  document  presents  the  vibration,  acoustic,  and  shock  design 
and  test  criteria  for  components  and  subassemblies  on  the  External 
Tank  (ET),  Solid  Rocket  Booster  (SRB),  and  Space  Shuttle  Main  Engine 
(SSME).  Also  presented  are  specifications  for  transportation,  handling, 
and  acceptance  testing.  Subzones  (General  Specifications)  are  presented 
for  all  locations.  Specifications  are  also  presented  for  some  specific 
components  and  subassemblies* 

The  specifications  cannot  provide  all  the  information  necessary 
for  qualification  testing  of  each  individual  component  and  subassembly. 
Consequently,  this  document  must  be  used  under  the  cognizance  of 
qualified  dynamics  and  test  engineers.  The  originating  agency,  ED23, 
will  assist  in  the  proper  use  of  these  specifications. 


SECTION  n.  VIBRATION  AND  SHOCK  QUALIFICATION  TEST 
REQUIREMENTS  AND  PROCEDURES 


The  following  requirements  and  procedures  apply  only  to  quali- 
fication testing; 


A.  Spef  imen 

The  specimens  will  be  production  components  in  accordance  with 
current  manufacturing  drawings.  Supporting  brackets  and  component 
attachment  hardware  (lines»  valves,  etc.)  will  be  included  in  all  tests 
to  achieve  dynamic  similarity  to  actual  installation.  Hardware  so  in- 
cluded in  the  test  setup  is  considered  part  of  the  test  specimen. 


B.  Fixture 

The  fixture  will  support  the  specimen  in  the  manner  simulating 
actual  installation.  The  fixture  will  be  designed  to  minimize  fixture 
response  at  resonances  within  the  test  frequency  range. 

The  fixture  design  and  specimen  installation  should  be  approved 
by  responsible  dynamics  and  test  engineers  prior  to  testing. 

C.  Test  Specimen  and  Fixture  Resonance  Survey 

A sinusoidal  resonance  survey  test  is  recommended  in  the  fixhire 
and  instrumentation  diagnostics  process  and  in  developmental  testing. 
The  recommended  sweep  rate  is  1 oct/min  from  5 to  2000  to  5 Hz  at  the 
following  amplitudes; 

5 - 62  Hz  @ 0.0050  in.  D.  A.  Disp. 

62  - 2000  Hz  @1.0  G's  peak 

D.  Test  Amplitude 

All  component  test  amplitudes  will  be  applied  as  inputs  to  the 
component  bracketry  at  the  interface  of  the  bracketry  and  the  test  fixture 
The  inputs  will  be  applied  along  each  of  three  mutually  perpendicular 
axes  as  referenced  to  the  interface  of  the  component  and  the  vehicle 
primary  structure.  The  control  accelerometer  will  be  mounted  on  the 
test  fixture  at  the  point  where  the  test  specimen  or  specimen  supporting 
bracketry  attaches  to  the  test  fixture. 


fAGE  INTCNTIONAIJ  ' 


£.  Teat  Sequence 


1.  External  Tank  and  Solid  Rocket  Booster*  The  qualification 
testing  order  for  the  components  on  the  ET  and  SRB  will  be: 

• Acceptance  Vibration  Teat  (when  required)  (Section  VI) 

• Flight  Random  Vibration  Test  (when  specified) 

• Lift-off  Random  Vibration  Test 

• Boost  Random  Vibration  Test 

• Reentry  Random  Vibration  Test  (when  specified) 

• Vehicle  Dynamics  Test 

• Shock  Test 

e Acoustic  Test  (when  specified) 

• Transportation  and  Handling  Tests  (when  specified) 

Acceptance  testing*  when  required*  should  be  completed  in  all 
three  axes  prior  to  any  other  qualification  testing.  All  random  vibration* 
vehicle  dynamics*  and  shock  testing  should  be  completed  in  one  axis 
before  proceeding  to  the  next.  When  shock  testing  is  performed  on  sepa- 
rate test  equipment*  all  vibration  testing  will  be  completed  prior  to 
shock  testing. 

2.  Space  Shuttle  Main  E^igine.  The  qualification  testing  order 
for  components  on  the  SSME  will  be: 

e Sinusoidal  Sweep  Test 

e Random  Vibration  Test 

e Shock  Test  (when  specified) 

e Acoustic  Test  (when  specified) 

e Transportation  and  Handling  Tests  (when  specified) 

Sinusoidal  sweep*  random  vibration*  and  shock  testing  should  be 
completed  in  one  axis  before  proceeding  to  the  next.  When  shock  testing 
is  performed  on  separate  test  equipment*  all  vibration  testing  will  be 
completed  prior  to  shock  testing. 

F.  Functional  Performance 

Specimens  that  function  in  the  dynamic  environment  will  perform 
to  their  functional  specifications  prior  to,  during,  and  after  each  quali- 
fication test. 


G.  Random  Vibration  Teste 


Test  equipment  equaliaation  will  be  accomplished  by  either  of  the 
following  methods: 

• Obtaining  initial  equalization  by  using  actual  test  specimens 
and  reduced  vibration  inputs.  Final  equalization  will  then  be 
obtained  by  applying  short  duration  excitation  to  the  specimen 
at  the  specified  test  amplitudes. 

• Subjecting  a mass  simulated  dummy  component  to  the  specified 
test  inputs  as  in  the  above  method.  After  equalization,  the 
dummy  component  will  be  replaced  by  the  actual  component, 
and  equalization  verified  by  applying  short  duration  excitation 
at  the  specified  test  amplitudes. 

Test  amplitudes  and  durations  are  provided  in  the  applicable  specifica- 
tions. Test  setup  and  equalizatisn  times  should  be  minimized.  Neither 
of  these  time  durations  will  be  considered  part  of  the  specified  test 
duration. 


H.  Vehicle  Dynamics  Test 

Test  amplitudes  are  provided  in  the  applicable  specifications. 

The  specified  frequency  spectrum  will  be  swept  logarithmically  at  the 
rate  of  3 oct/min  as  described  below. 

• ET : Sweep  from  the  low  frequency  to  the  high  frequency  one 
time  in  each  of  the  vehicle  axes. 

• SRB:  Sweep  from  the  low  frequency  to  the  high  frequency  to 
the  low  frequency  two  times  in  each  of  the  vehicle  axes. 

I.  SSME  Sinusoidal  Sweep  Test 

Test  amplitudes  are  provided  in  the  applicable  specification.  The 
specified  frequency  spectrixm  will  be  swept  logarithmically  at  the  rate  of 
1 oct/min  from  10  to  2000  to  10  Hz  four  times  in  each  te.st  axis, 

J.  Shock  Test 

Shock  pulses  or  spectra  are  stated  for  each  specification.  When 
two  shock  criteria  are  specified  for  a component,  only  the  maximum 
shock  spectrum  should  be  used.  .Any  pulse  that  results  in  a spectrum 
within  the  test  tolerances  at  every  frequency  of  the  specified  shock 
spectrum  is  acceptable.  Either  mechanical  or  ordnance  shock  testing 
is  acceptable.  During  mechanical  shock  testing,  the  test  specimen  will 
be  subjected  to  two  shocks  per  mission  in  each  a:ds  (equivalent  to  one  in 


each  direction)  for  a total  of  six  shocks  per  mission.  During  ordnance 
shock  testing)  the  specimen  will  be  subjected  to  one  shock  per  missicm» 
which  must  satisfy  the  applicable  specifications  in  at  least  on«*  axis. 

K.  Combined  Environments 

Vibration)  shock)  and  acoustic  testing  under  various  combined 
environments  will  be  specified)  when  required)  by  the  responsible 
Marshall  Spt.ee  Flight  Center  (MSEC)  organization. 

L»-  Test  Tolerances 

The  test  spectra  shall  be  verified  by  narrow  band  spectral 
analysis  using  an  analysis  system  that  is  independent  from  the  analyzer/ 
equalizer  used  to  control  the  test.  Tolerances  considered  acceptable 
are  as  follows: 


e Vibration 


Composite  Root  Mean  Square  Acceleration 

±10% 

Acceleration  Spectral  Density 
(Tolerances  pertain  to  bandwidths 
of  25  Hz  or  less) 

+ 100% 
-J0% 

Sinusoidal  Peak  Acceleration 

+20% 

-10% 

Sinusoidal  Control  Signal  Maximum 
Harmonic  Distortion 

±10% 

Frequency 

+5% 

Test  Duration 

+ 10% 
-0% 

e Shock  Spectrum 

Spectrum  Peak  Acceleration 

(When  analyzed  with  a 1/3  octave  shock 

spectrum  analyzer  and  5 percent  damping.) 

+40% 

-20% 

• Shock  Pulse 

Amplitude 

+40% 

-20% 

Duration 

+ 10% 

Pulse  Overshoot  (Water  Impact) 

+20% 
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Mt  Failure  Determination 


A specimen  will  be  considered  to  have  tailed  a T^articula''  test  if 
the  specimen  malfunctions  during  or  after  the  testi  or  if  post*test  pre- 
scribed inspection  reveals  structural  damage.  All  test  failures  will  be 
reported  immediately  to  the  originating  agency  (ED23). 

N.  Deviations  From  Specifications 

Deviations  from  these  specifications  may  be  obtained  only  from 
the  originating  agency  (ED23).  All  deviations  will  be  stated  in  the  test 
report. 

O.  Test  Reports 

A report  will  be  submitted  to  the  originatinpr  * ly  ‘he  testing 
agency  describing  in  detail  the  tests  performed  and  result’s  of  the 
tests.  The  report  will  include  drawings,  sketches,  and  photographs, 
showing  in  detail  all  measurement  locations.  The  report  will  include 
all  calibration  and  measured  test  levels  and  any  other  information  perti- 
nent to  the  acquisition,  reduction,  analysis,  and  interpretation  of  the 
test  data.  Equally  tion  levels  and  durations  will  be  included. 

Progress  reports  will  be  provided  to  the  originating  agency  as 
requested. 


SECTION  HI,  SELECTION  OF  APPLICABLE  VIBRATION  AND  SHOCK 
SPECIFICATIONS  FOR  STRUCTURALLY  MOUNTED  COMPONENTS 


The  selection  of  the  correct  qualification  specification  is  essential 
in  developing  confidence  and  reliability  in  the  component.  The 
following  general  discussion  should  be  considered  before  making  such 
a selection. 

A zonal  technique  has  been  used  in  generating  and  presenting  the 
qualification  specifications.  Using  this  technique,  the  Space  Shuttle  ET, 
SRB,  and  the  SSME  have  been  divided  into  zones  and  subzones  (Figures 
1 through  5)  as  determined  by  the  responsible  MSFC  organization. 

Where  applicable,  each  subzone  was  further  divided  into  subzone 
weight  ranges  or  major  components. 

Three  distinct  types  of  component  and  subassembly  qualification 
specifications  are  presented; 

• Subzones  (General  Specifications) 

• Subzone  Weight  Ranges 

• Specific  Component  Specifications 

A Subzone  (General  Specifications)  pertains  to  all  components  and  sub- 
assemblies  mounted  on  a particular  type  of  structure.  These 
specifications  are  labeled  "General"  because  they  are  applicable  to  all 
components  and  subassemblies  in  that  subzone.  General  Specifications 
are  based  on  the  vibration  environment  for  all  structures  within  the 
subzones.  Consequently,  General  Specifications  usually  result  in  more 
severe  qualification  specifications  than  weighted  specifications,  General 
specifications  should  be  used  only  when  Subzone  Weight  Ranges  and 
Specific  Component  Specifications  cannot  be*  used. 

Specifications  for  subzone  weight  ranges  and  major  components 
have  been  determined  wherever  practical.  These  specifications  pertain 
to  certain  items  (components,  subassemblies,  panels,  etc.)  located 
within  a specific  subzone,  and  may  be  distinguished  by  the  absence  of 
the  notation  "General  Specifications"  and  the  inclusion  of  a letter  suffix 
(-A,  -B,  etc.)  in  the  specification  numbe r.  These  specifications  are 
based  on  vibration  environments  for  various  types  of  local  structures 
(skin,  stringer,  ringfrarne,  panels,  etc.). 


In  general^  specifications  for  individual  components  are  based 
on  the  component's  weighty  location*  and  mounting  configuration  and 
can  be  found  in  the  appropriate  subzone.  Specifications  for  selected 
SRB  and  ET  components  are  included  in  Appendixes  A*  B»  and  C. 

The  appropriate  qualification  specification  may  be  determined 
for  a particular  component  or  subassembly  by  the  following  procedure: 

e Determine  if  a specific  component  specification  exists:  if  not: 

e Identify  the  zone  in  which  the  component  or  subassembly  is 
located: 

e Within  this  zone  determine  the  subzone  in  which  the  particular 
component  or  subassembly  is  located; 


Identify  the  subzone  specification  corresponding  to  the  weight 
of  the  component. 


SECTION  IV.  ACOUSTIC  TEST  REQUIREMENTS  AND  PROCEDURES 


A.  General  Requirements 

All  structures  and  components  requiring  acoustic  testing  will  be 
subjected  to  either  broadband  reverberant  field  or  progressive  wave 
testing.  The  acoustical  random  noise  source  for  either  type  test  will 
have  an  approximate  normal  amplitude  distribution.  Reverberant  field 
testing  is  preferred  for  both  structures  and  components.  However, 
structural  panels  as  well  as  components  may  be  tested  using  progres- 
sive wave  facilities  where  this  type  of  test  is  justified. 

B.  Specification  Selection 

A zonal  technique  has  been  used  in  generating  and  presenting  the 
qualification  specifications.  Using  this  technique,  the  ET,  SRB,  and 
SSME  have  been  divided  into  zones  and  subzones  as  shown  in  Figures 
1 through  5.  Acoustic  test  specifications  for  each  of  these  general 
zones  are  provided  in  Section  Vm. 

The  appropriate  qualification  specification  can  be  determined  by 
identifying  the  zone  or  subzone  in  which  the  component  is  located. 

C.  Reverberation  Chamber  Facilities 

The  test  chamber  will  be  of  sufficient  volume  and  dimensions  to 
ensure  that  the  insertion  of  the  test  specimen  will  not  affect  the  genera- 
tion and  maintenance  of  a broadband  diffuse  sound  field  above  50  Hz, 
Normally,  the  test  specimen  will  be  suspended  in  the  center  of  the  test 
chamber  with  soft  suspension  cords.  The  suspension  system  will  have 
a fundamental  frequency  of  less  than  25  Hz. 

The  sound  field  in  the  proximity  of  each  major  surface  of  any 
test  specimen  that  will  be  subjected  to  external  acoustic  environments 
will  be  determined  by  either  flush  mounted  microphones  or  microphones 
mounted  approximately  0,25  in,  from  the  specimen  surface.  These 
microphones  may  serve  as  the  control  measurements.  When  the  place- 
ment of  these  microphones  is  not  feasible  or  will  compromise  the  test 
results,  at  least  three  microphones  located  in  the  field  will  serve  as 
control  measurements.  These  microphones  will  not  be  located  in  close 
proximity  to  any  surface  within  the  test  chamber.  The  control  measure- 
ments, whether  flush  motinted  or  field  located,  will  be  averaged  to 
determine  the  sound  field. 

With  the  specimen  in  the  test  chamber,  the  sound  pressure  level 
spectrum  will  be  shaped  at  a level  approximately  6 dB  less  than  the 
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specification.  The  time  required  to  shape  the  spectrum  will  be  mini- 
mized to  avoid  possible  overstressing  of  the  test  specimen.  After 
completion  of  the  spectrum  shaping,  the  sound  pressure  level  will  be 
increased  to  the  specified  value,  and  the  test  will  commence.  As  an 
alternative  to  reducing  the  sound  pressure  level  while  shaping  the  spec- 
trum, a dummy  specimen  may  be  positioned  in  the  test  chamber,  and  the 
spectrum  shaped  at  the  test  level.  When  the  spectrum  shaping  has  been 
completed,  the  dummy  specimen  will  be  replaced  by  the  test  specimen, 
and  the  test  will  commence. 

D.  Progressive  Wave  Facilities 

The  structural  panel  specimens  may  be  tested  in  progressive 
wave  facilities.  The  test  specimen  will  be  centrally  mounted  in  the  wall 
of  the  progressive  wave  duct.  The  width  of  the  wave  duct  will  be  of  suf- 
ficient distance  to  ensure  minimum  effects  on  the  panel  response  charac- 
teristics. 

Components  may  be  tested  in  progressive  wave  facilities.  The 
specimen  will  be  centrally  located  in  the  progressive  wave  duct  and  sus- 
pended by  a system  having  a fundamental  frequency  of  less  than  25  Hz. 
The  cross  section  of  the  progressive  wave  duct  will  be  of  sufficient  area, 
relative  to  the  frontal  area  of  the  test  specimen,  to  ensure  that  the  inser- 
tion of  the  test  specimen  will  not  affect  the  generation  and  maintenance  of 
the  progressive  wave.  The  test  specimen  will  have  each  major  surface 
exposed  to  the  sound  field  by  orienting  each  major  surface  parallel  to  the 
progressive  wave  front.  Each  major  surface  will  be  exposed  to  the 
sound  field  for  the  full  test  duration. 

For  both  types  of  progressive  wave  testing,  the  sound  pressure 
level  spectrum  will  be  shaped  without  the  test  specimen  in  place.  The 
uniformity  of  the  sound  field  will  be  determined  by  locating  at  least  three 
microphones  in  the  proximity  of  the  duct  cross  sectional  plane  where  the 
test  specimen  will  be  mounted.  After  mounting  the  test  specimen,  the 
sound  pressure  level  will  be  reestablished,  and  the  test  will  commence. 
Alternativley,  for  structural  panel  specimens,  the  sound  pressure  level 
may  be  shaped  at  a level  6 dB  less  that  the  specification.  The  time  re- 
quired to  shape  the  spectrum  v/ill  be  minimized  to  avoid  inadvertent 
over  stressing. 


E.  Tolerances 

The  test  time  will  be  within  plus  10  to  minus  0 percent  of  the  time 
stated  in  the  spec  ification.  The  overall  sound  pressure  level  and  the 
individual  1/3  octave  band  sound  pressure  levels  will  be  within  plus  2 to 
minus  2 dB  of  the  specification.  The  sound  pressure  level  tolerance 
applies  to  the  frequency  range  of  50  through  10,  000  Hz.  Below  this  fre- 


1 1 


SECTION  V,  TRANSPORTATION  AND  HANDLING  TEST 
REQUIREMENTS  AND  PROCEDURES 


Transportation  and  handling  specifications  should  be  used  for 
designing  and  testing  component  shipping  containers.  These  specifica- 
tions should  not  influence  component  design,  but  should  provide  infor- 
mation for  shipping  container  design  to  ensure  that  the  vibration  ampli- 
tudes transmitted  to  the  component  do  not  exceed- the.  design  amplitudes, 

A,  Transportation 

Transportation  specifications  are  generally  presented  as  ampli- 
tudes in  G's  peak  for  sinusoidal  sweep  tests.  Components  should  be 
monitored  for  resonances;  dwell  tests  of  15  min  each  are  required  at 
each  major  resonance  as  noted  during  the  sweep.  If  a component  is 
shipped  by  rail,  a shock  test  will  be  required  to  represent  the  train 
humping  conditions.  Any  shock  pulse  may  be  used  that  results  in  a spec* 
trum  at  least  as  severe  as  that  specified. 

Transportation  tests  may  be  eliminated  if  proof  of  adequate  com- 
ponent protection  can  be  provided. 


B,  Handling 

Handling  specifications  are  required  to  account  for  typical  condi- 
tions that  occur  during  loading  or  unloading  operations.  Tests  for  these 
conditions  consist  of  numerous  container  drops  from  various  orientations 
of  the  container. 

Handling  tests  may  be  eliminated  if  proof  of  adequate  component 
protection  can  be  provided. 
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SECTION  VI,  ACCEPTANCE  TEST  REQUIREMENTS  AND  PROCEDURES 


The  requirement  to  do  acceptance  testing  will  be  established  for 
each  program  by  the  project  manager.  This  document  does  not  estab- 
lish the  requirement  to  do  acceptance  testing;  however,  it  does  give  the 
acceptance  test  levels  to  be  used  if  acceptance  testing  is  reqmred.  If 
acceptance  testing  is  required  on  the  flight  hardware,  it  will  also  be 
required  on  the  qualification  hardwaie.  Acceptance  test  levels  will  be 
6 dB  below  the  qualification  composite  level. 

Test  procedures  and  tolerances  will  be  the  same  as  specified  in 
the  appropriate  sections  of  this  document. 


SECTION  VII,  VIBRATION  AND  SHOCK  SPECIFICATIONS 


Zone  l ET  LHj  Aft  Bulkhead 

Subzone  1-1  ET  LHj  Aft  Bulkhead  Gores  (General  Specifications) 

Same  as  Subzone  1-1-A  below. 


Subzone  1-1-A  Input  to  Components  Mounted  on  the  ET  LHj  Aft 

Bulkhead  Gores.  Weight  of  Component  < 8 lbs. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.019  g*  /Hz 
20-  no  Hz  @ +9  dB/oct 
no  - 300  Hz  @ 3.  12  g^/Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.47  g2/Hz 


Composite  s 49.6  g 

r m s 


Directions  B and  C 

20  Hz  @ 0.018  g2  /Hz 
20  - 130  Hz  @ +6  dB/oct 

130  - 340  Hz  @ 0.72  g*/ Hz 

340  - 430  Hz  @ +6  dB/oct 
430  - 2000  Hz  @ 1. 15  g2/Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.58 

Composite  = 41.  5 g 

^ '’rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  076  g2  /Hz 
20  - no  Hz  @ +9  dB/oct 
no  - 300  Hz  @ 12.50  /Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 1.  89  g*  /Hz 


rms 


Directions  B and  C 

20  Hz  (3  0.070  g*  /Hz 
20  - 130  Hz  ® +6  dB/oct 

130  - 340  Hz  2.90  g* /Hz 
340  -t  430  Hz  (3  +6  dB/oct 
430  - 1000  Hz  (3  4.60  g* /Hz 
1000  - 2000  Hz  (3  -3  dB/oct 
2000  Hz  ^3  2.  30  g*  /Hz 

Composite  = 83.  0 g 

^ *rms 


Composite  = 99.  3 g 


I 


Subzone  1-1 -B 


Input  to  Components  Mounted  on  the  ET  LHj  Aft 
Bulkhead  Gores.  Weight  of  Component  > Shut  < 25  lb. 


1,  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


20 

Hz 

@ 

0. 

019  g*  /Hz 

20  - 

88 

Hz 

@ 

+9 

1 dB/oct 

88  - 

300 

Hz 

@ 

1. 

56  g*/Hz 

300  - 

2000 

Hz 

@ 

-3 

1 dB/oct 

2000 

Hz 

0. 

24  g*/Hz 

Composite  = 35.4 


Directions  B and  C 

20  Hz  <®  0,018  g*  /Hz 
20  - 92  Hz  @ +6  dB/oct 

92  - 340  Hz  @ 0.  36  g*  /Hz 

340  - 430  Hz  <3  -3  dB/oct 
430  - 1000  Hz  @ 0.  58  g*  /Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.29  g*  /H» 

Composite  = 29.5 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  076  g*  /Hz 
20  - 88  Hz  ® +9  dB/oct 

88  - 300  Hz  @ 6.  25  / Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  94  g2  /Hz 


Composite  = 70.9  g^^^ 
3,  Boost  Random  Vibration  Crite 


Directions  B and  C 


20  Hz  @ 0.070  g*  /Hz 


20  - 

92 

Hz 

@ 

+6  dB/oct 

92  - 

340 

Hz 

1.45  g2  /Hz 

340  - 

430 

Hz 

+6  dB/oct 

430  - 

1000 

Hz 

2.30  g2  / Hz 

1000  - 

2000 

Hz 

-3  dB/oct 

2000 

Hz 

1.  15  /Hz 

Com 

posite 

= 59.  0 g 

®rm 

(2  min/ axis) 


Direction  A 

20  Hz  ® 0.  25  ^ /Hz 
20  - 72  Hz  +6  dB/oct 

72  - 200  Hz  3.  10  g*  /Hz 

200  - 2000  Hz  <3  -6  dB/oct 

2000  Hz  ® 0.  031  g^  /Hz 


Composite  - 32.  1 g 

rms 


Direction  B and  C 


20 

Hz 

0 

.085  r /Hz 

20  - 

64 

Hz 

+6  dB/oct 

64  - 

150 

Hz 

& 

0 

.85  g-  /Hz 

150  - 

255 

Hz 

(ci) 

- 

9 dB/oct 

255  - 

1000 

Hz 

0 

. 1 7 g2  /Hz 

1000  - 

2000 

Hz 

a 

- 

6 dB/oct 

2000 

Hz 

a 

0 

. 043  g^  /Hz 

Com 

posite 

: 1 8.  b 3 

®rms 

pAUli  imuimoiiAi* 

f 
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1-1  *5  (Cont.) 

4«  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 He  @ 0.  6 G's  peak« 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


See  Table  1 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tauxgential  to  Bulkhead,  PerpendiCTxlar  to  Direction  B 


* Design  Criteria  Only 


Subzone  1-1 -C  Input  to  Components  Mounted  on  the  ET  LH.  Aft 

Bulkhead  Gores,  Weight  of  Component  > 25  but  <^75  lb, 

1*  Acceptance  Test  Criteria  (1  min /axis) 


Direction  A 

20  Hz  @ 0.019  g*/Hz 
20  - 70  Hz  @ +9  dB/oct 

70  - 300  Hz  @ 0.  78  g*  /Hz 
300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  12  g2  /Hz 


Composite  s 25.  2 g 

°rms 

2,  Lift-off  Random  Vibration  Cri 


Directions  B and  C 

20  Hz  (§  0, 018  g*  /Hz 
20  - 65  Hz  @ +6  dB/oct 

65  - 340  Hz  @ 0,..l8  g*  /Hz 
340  - 430  Hz  @ +6  dB/oct 
430  - 1000  Hz  0.  29  g*  /Hz 
1000  - 2000  riz  @ -3  dB/oct 
2000  Hz  @ 0. 14g*  /Hz 

Composite  * 20.  9 g 

rms 

ria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  076  g2  /Hz 
20  - 70  Hz  @ +9  dB/oct 

70  - 300  Hz  ® 3.  10  g^  /Hz 
300  - 2000  Hz  (S  -3  dB/oct 
2000  Hz  @ 0.  47  / Hz 


Composite  = 50.  4 g 

rms 

3,  Boost  Random  Vibration  Crite 


Directions  B and  C 

20  Hz  & 0,070  g2  /Hz 
20  - 65  Hz  (®  +6  dB/oct 

65  - 340  Hz  (®  0.  73  g*  /Hz 

340  - 430  Hz  @ +6  dB/oct 
430  - 1000  Hz  @ 1.  15  g2  /Hz 
1000  - 2000  Hz  ® -3  dB/oct 
2000  Hz  ® 0.58  g2  /Hz 

Composite  = 41.9  a 

®rms 

(2  min/axis) 


Direction  A 


20 

Hz 

0. 

25  g2  /Hz 

20 

- 50 

Hz 

+6 

dB/oct 

50 

- 200 

Hz 

1. 

55  /Hz 

200 

- 2000 

Hz 

& 

-6 

dB/oct 

2000 

Hz 

(ffi 

0. 

016  g“  /Hz 

Composite  = 23,  2 g 

”rm  s 


Directions  B and  C 

20  Hz  'O'  0.  085  g^  /Hz 
20  - 45  Hz  (rj  +6  dB/oct 

45  - 150  Hz  fa  0.43  g“ /Hz 

150  - 255  Hz  k -9  dB/oct 

255  - 1000  Hz  ra)  0.085  g-  /Hz 
1000  - 2000  Hz  ov  -6  dB/oct 

2000  Hz  I'a  0.021  g“  /Hz 

Composite  = 1 3.  3 g 

rn*  s 


1 


I 


1-l-C  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2-  5Hz@0.6G's  peak*«i  2-  5 Hz  @ 0. 8 G's  peak* 

5 - 40  Hz  @ 0. 6 G's  peak  5 - 40  Hz  @ 0.  8 G*s  peak 

5,  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  1 

Direction  A--Perpendicular  to  Bulkhead 
Direction  B»-Tangentiai  to  Bulkhead 

Direction  C— Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


<^ubzono  1-1 -D  Input:  to  Components  Mounted  on  the  ET  LHa  Aft 

Bulkhead  Gores.  We  jght  of  Components  7b  lb. 


1.  Acceptance  Test  Criteria  (I  min/axis) 


Direction  A 


Directions  B and  C 


20 

Hz 

0.  019  g2  /Hz 

20 

- 55 

Hz 

@ 

+9  dB/oct 

20 

55 

- 300 

Hz 

@ 

0.  39  g^  /Hz 

46 

300 

- 2000 

Hz 

@ 

-3  dB/oct 

340 

2000 

Hz 

@ 

0.  058  g2  /Hz 

430 

1000 

Composite 

20  Hz  @0.018  g2  /Hz 
46  Hz  @ +6  db/oct 
340  Hz  @ 0.090  i Inz 
430  Hz  @ +6  dB/oct 
1000  Hz  @ c.  14  /Hz 
2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.072  g^  /Hz 

Composite  = 14.9  gj.^g 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 


20 

Hz 

@ 

0.  076  g*  / Hz 

20 

- 55 

Hz 

@ 

+9  dB/oct 

55 

- 300 

Hz 

@ 

1.55  g2/Hz 

300 

- 2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.  23  g2  /Hz 

Composite  = 35.  8 gj.jyjg 


Directions  B and  C 

20  Hz  @ 0.  070  g*  /Hz 


20  - 

46 

Hz 

($ 

+6  dB/oct 

46  - 

340 

Hz 

@ 

0.36 

g2/Hz 

340  - 

430 

Hz 

@ 

+6  dB/oct 

430  - 

1000 

Hz 

0.58 

g*  /Hz 

1000  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

& 

0.29 

g*/Hz 

Compos 

ite 

= 29. 

> 3 8 

®rm 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  @ 0.  25  /Hz 
20  - 36  Hz  @ +6  dB/oct 

36  - 200  Hz  ® 0.  78  /Hz 
200  - 2000  Hi.  @ -6  dB/oct 

2000  Hz  @ 0.  0079  g*  /Hz 


rms 


Directions  B and  C 

20  Hz  0.085  g*  /Hz 
20  - 32  Hz  @ +6  dB/oct 

32  - 150  Hz  <®  0.22  g^ /Hz 

150  - 255  Hz  @ -9  dB/oct 

255  - 1000  Hz  @ 0.  043  /Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  ''■>  0.  01 1 jT“  /Hz 

Composite  = 9.6 

r ni  3 


2 1 


Composite  = 16.6  g 


i *1  "D  (Cont* ) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Aads  Lateral  Axes 

2 - 5 Hz  @ 0. 6 G's  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5»  Shock  Test  Criteria  (2  shocks /aids) 

See  Table  1 

Direction  A--Perpendicular  to  Bulkhead 
Direction  B**Tangential  to  Bulkhead 

Direction  C- -Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 
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Subzone  1>2  ET  LHj  Aft  Bulkhead  Cap  and  Covers  (General 
Specifications) 

Same  as  Subzone  1>2>A  below. 

Subzone  1-2-A  Input  to  Components  Mounted  on  the  ET  LHj  Aft 

Bulkhead  Cap  and  Manhole  Cover  Plates.  Weight 
of  Component  < 50  lbs. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


20  Hz  @ 0.  0080  /Hz 
20-  no  Hz  @ +9  dB/oct 
110  - 300  Hz  @ 1.30  g2/Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  20  g2  /Hz 


Composite  s 32.  0 g 

rm  s 

2.  Lift-off  Random  Vibration  Crite 

Direction  A 

20  Hz  @ 0.  032  g^  /Hz 
20  - 110  Hz  (®  +9  dB/oct 

110  - 300  Hz  @ 5.  20  g2 /Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  (®  0.  78  g2  /Hz 


Composite  s 64.0  s 

®rms 


20 

Hz 

@ 

0.  0072  g^  /Hz 

20  - 

130 

Hz 

@ 

+6  dB/oct 

130  - 

340 

Hz 

@ 

0.  30  g2  /Hz 

340  - 

430 

Hz 

@ 

+6  dB/oct 

430  - 

1000 

Kz 

(S) 

0.48  g2  /Hz 

1000  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.24  g*/Hz 

Composite  = 26.6 

ia  (1  min/axis) 

Directions  B and  C 

20  Hz  @ 0.  029  g*  /Hz 
20  - 130  Hz  @ +6  dB/oct 

130  - 340  Hz  @ 1.20  g* /Hz 

340  - 430  Hz  @ +6  dB/oct 

430  - 1000  Hz  @ 1.90  g* /Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.95  g2  /Hz 

Composite  s 53*  3 g 

rm  9 


2-^ 


1 *2 *A  (Cont* ) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  @ 0.1 1 i /Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 200  Hz  @ 2.  60  g*  /Hz 
200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  026  g*  /Hz 


Composite  s 28.6  g 

**rms 


Directions  B and  C 


20  Hz  @ 0. 035  g*  /Hz 


20  - 

90 

Hz 

@ 

+6  dB/oct 

90  - 

150 

Hz 

@ 

0.71  g*/Hz 

150  - 

260 

Hz 

@ 

-9  dB/oct 

260  - 

1000 

Hz 

@ 

0.  14  g*  /Hz 

1000  - 

2000 

HZ 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.035  g*  /Hz 

Composite 

= 16.  5 g 

®rma 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.6  G's  peak# 
5 - 40  Hz  @ 0.6  G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak# 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks/axis) 


See  Table  I 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead.  Perpendicular  to  Direction  B 


# Design  Criteria  Only 


Subzone  1>2»B  Input  to  Components  Mounted  on  the  ET  LHj  Aft 

Bulkhead  Cap  and  Manhole  Cover  Plates.  Weight 
of  Components  > 50  but  <150  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


20 

Hz 

@ 

0.  0080  g2  /Hz 

20 

- 88 

Hz 

@ 

+9  dB/oct 

88 

- 300 

Hz 

@ 

0.  65  g*  /Hz 

300 

- 2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.  098  g*  /Hz 

Composite  = 22.  6 g 

®rms 


Directions  B and  C 

20  ttz  @ 0.0072  g2  /Hz 
20  - 92  Hz  +6  dB/oct 

92  - 340  Hz  0.  15  g2/Hz 
340  - 430  Hz  @ +6  dB/oct 
430  - lOOO  Hz  @ 0.24  g*  /Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  12  g*  /Hz 

Composite  = 18.8  g 

^ "rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 


20 

Hz 

(S 

0.  032  g 

^ /Hz 

20 

- 88 

Hz 

@ 

+9  dB/oct 

88 

- 300 

Hz 

@ 

2.  60  g2 

/Hz 

300 

- 2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

0.  39 

/Hz 

Composite  = 45.  2 g 

‘’rrns 


Directions  B and  C 


20 

Hz 

0. 029  g^  /Hz 

20  - 

92 

Hz 

@ 

+6  dB/oct 

92  - 

340 

Hz 

@ 

0.60 

g^/Hz 

340  - 

430 

Hz 

+6  dB/oct 

430  - 

1000 

Hz 

@ 

0.95 

g^Hz 

1000  - 

2000 

Hz 

-3  dB/oct 

2000 

Hz 

0.48 

g*/Hz 

Com] 

posite 

= 37, 

- 7 g 

®rms 

3. 


Boost  Random  Vibration  Criteria  (2  min/axis) 
Direction  A Direction  B and  C 


20 

Hz 

0. 

H g‘ 

/Hz 

20 

- 70 

Hz 

+6 

dB  /oct 

70 

- 200 

Hz 

1. 

30  g- 

/Hz 

200 

- 2000 

Hz 

(Ti) 

-6 

dB/oct 

2000 

Hs 

(Ti) 

0. 

013  g 

“ /Hz 

20 

Hz 

0.035 

g'  /Hz 

20  - 

64 

Hz 

(8 

+ 6 dB 

/oct 

64  - 

150 

Hz 

(8 

0.  36  g^  / Hz 

150  - 

260 

Hz 

(a) 

-9  dB 

/oct 

260  - 

1000 

Hz 

0.070 

g*  /Hz 

1000  - 

2000 

Hz 

(w 

-6  dB 

/oct 

2000 

Hz 

(h) 

0.018 

r /Hz 

rms 


•> " 


Composite  = 20.  8 g 


rms 


Composite  = 12.0  g 


! 

I 


Lateral  Axes 

2 - 5 Hz  @ 0«  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


1-2-3  (Cont. ) 

4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  1 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B- -Tangential  to  Bulkhead 

Direction  C— Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


26 


Subzone  1-2-C  Input  to  Components  Mounted  on  the  ET  LHj  Aft 

Bulkhead  Cap  and  Manhole  Cover  Plates.  Weight  of 
Component  ^ 150  but  < 300  lb. 

1,  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  0080  g2  /Hz 
20  - 70  Hz  @ +9  dB/oct 

70  - 300  Hz  @ 0.  32  /Hz 

300  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  050  g2  /Hz 


Directions  B and  C 

20  Hz  @ 0.  0072  g*  /Hz 
20  - 65  Hz  +6  dB/oct 

65  - 340  Hz  @ 0.  075  g^  /Hz 

340  - 430  Hz  @ +6  dB/oct 

430  - 1000  Hz  @ 0.  12  g^  /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  060  g^  /Hz 


Composite  = 16.  3 


Composite  = 13.  5 g 

^ rm  9 


2.  Lift-off  Random  Vibration  Criteria 


Direction  A 

20  Hz  0.  032  g2  /Hz 
20  - 70  Hz  +9  dB/oct 

70  - 300  Hz  @ 1.  30  g*  /Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  20  g2  /Hz 


Composite  = 32.6  g 

®rms 


(1  min/axis) 

Directions  B and  C 

20  Hz  @ 0.  029  g^  /Hz 
20  - 65  Hz  @ +6  dB/oct 

65  - 340  Hz  0.30  g’  /Hz 

340  - 430  Hz  @ +6  dB/oct 

430  - 1000  Hz  0.48  g^  /Hz 
1000  - 2000  Hz  -3  dB/oct 
2000  Hz  @ 0.24  g-  /Hz 

Composite  27*0  g 

“rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  0.  1 1 /Hz 
20  - 50  Hz  (a)  +6  dB/oct 

50  - 200  Hz  <Si  0.  65  g“  /Hz 

200  - 2000  Hz  ® -6  dB/oct 

2000  Hz  (a'  0.  0066  g‘  /Hz 


Composite  = 15.0  g 

rrns 


Directions  B and  C 

20  Hz  0.035  /Hz 
20  - 45  Hz  < +6  dB/oct 

45  - 150  Hz  w 0.  18  g“  /Hz 

150  - 260  Hz  -9  dB/oct 

260  - 1000  Hz  'U  0.03'=  ^ /Hz 
1000  - 2000  Hz  -6  dB/oct 

2000  Hz  >’i'  0.  00R8  g-  /Hz 

Composite  = H.  6 a 

^ ’rms 


I 


1*2«>C  (Cont*) 

4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 


2 - 5 Hz  @ 0.  6 G's  peak*  2 - S Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0. 6 G's  peak  5 • 40  Hz  @ 0.  8 G's  peak 

5*  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 


Direction  A- -Perpendicular  to  Bulkhead 
Direction  B- -Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


reproducibiijty  op  the 

ORlOtNAL  PAGE  IS  POOR 


2 8 


I 


Subzone  1-2-D  Input  to  the  LH2  Siphon  on  the  ET  LHj  Aft 

Bulkhead  Cap. 

1.  Acceptance  Test  Criteria  (1  min /axis) 

Direction  A Directions  B and  C 

20  Hz  0.  0080  g*  /Hz  20  Hz  ® 0,  0072  /Hz 

20  - 56  Hz  @ +9  dB/oct  20  - 48  Hz  (®  +6  dB/oct 

56  - 300  Hz  (®  0.  18  g^  /Hz  48  - 340  Hz  @ 0,040  /Hz 

300  - 2000  Hz  @ -3  dB/oct  340  - 430  Hz  <®  +6  dB/oct 

2000  Hz  0.  027  g^  /Hz  430  - 1000  Hz  (®  0.  065  g^  /Hz 

1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  032  g^  /Hz 

Composite  = 12.0  Composite  = 10.0 

2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Direction  A Directions  B and  C 

20  Hz  0.  032  g^  /Hz  20  Hz  & 0.  029  g'  /Hz 

20  - 56  Hz  # +9  dB/oct  20  - 48  Hz  (§‘  +6  dB/oct 

56  - 300  Hz  & 0.  70  /Hz  48  - 340  Hz  0.  16  g'  /Hz 

300  - 2000  Hz  @ -3  dB/oct  340  - 430  Hz  ® +6  dB/oct 

2000  Hz  @ 0.  11  g^  /Hz  430  - 1000  Hz  0.26  g“  /Hz 

1000  - 2000  Hz  C<p  -3  dB/oct 
2000  Hz  '5'  0.  13  g“  /Hz 

Composite  = 24.  1 g Composite  20.0  g 

* rms  rms 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A Directions  B and  C 


20 

Hz 

(ip 

0. 

11 

/Hz 

20 

Hz 

0. 

035  cr  /Hz 

20  • 

. 36 

Hz 

(a) 

+6 

dB/oct 

20  - 

33 

Hz  "'i' 

+ j 

dB/oct 

36  . 

. 200 

Hz 

(fb 

0. 

35  g2 

/Hz 

33  - 

. 150 

Hz 

0. 

0%  g’  /Hz 

200  . 

. 2000 

Hz 

(ih 

-6 

dB  / oc  t 

150  ■ 

. 260 

Hz 

-9 

dB/oct 

2000 

Hz 

0. 

0036 

r /Hz 

260  . 

. 1000 

Hz 

0. 

019  g’  /Hz 

1000  . 

. 2000 

Hz 

-6 

i dB  / oct 

2000 

Hz  "1 

0. 

0048  g“  /Hz 

Com 

pos 

ite 

s 

11.  1 

^ r tr.  s 

Com 

pos  ite 

•6#  g 

rms 

J 


I 


I 


1-2-D  (Cont.) 

4«  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0*  6 G's  peak* 
5 - 40  Hz  @ 0.6  G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.8  G's  peak 


5.  Shock  Test  Criteria  {2  shocks /axis) 


See  Table  I 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B- -Tangential  to  Bulkhead 

Direction  C- -Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


■'n 


Zone  Z 


ET  LHj  Cylinder 


Subzone  2-1  ET  LHj  Cylinder,  Aft  Section  (Stations  Xt  2058  to 

Xt  1624),  Inboard  Half  (+Z  Axis +90*).  (General 
Specifications) 

Same  as  Subzone  2- 1-1 -A  be  low  t 


Subzone  2-1-1  Baffles  and  Stitfened  Skin  on  the  ET  LHj  Cylinder, 

Aft  Section  (Stations  Xt  2058  to  Xt  1624),  Inboard 
Half  (+Z  Axis  +90“).  (General  Specifications) 

Same  as  Subzone  2- 1-1 -A  below. 


Subzone  2-1-1-A  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LHj  Cylinder,  Aft  Section  (Stations 
Xt  2058  to  Xt  1624),  Inboard  Half  (+Z  Axis  ±90“). 
Weight  of  Component  <15  lbs. 


1.  Acceptance  Test  Criteria  (1  min /axis) 


Radial  Axis 

Long. 

20  Hz  @0.018  gVHz 

20  - 75  Hz  @ +6  dB/oct 

20  - 

75  - 150  Hz  @ 0.  25  gVHz 

100  - 

150  - 240  Hz  @ +6  dB/oct 

400  - 

240  - 900  Hz  @ 0.  62  gVHz 

700  - 

900  - 2000  Hz  @ -3  dB/oct 

1000  - 

2000  Hz  @ 0.28  g*/Hz 


eind  Tang,  Axes 

20  Hz  ^ 0.00021  g^/Hz 
100  Hz  @ +9  dB/oct 
400  Hz  @ 0.  025  g^/Hz 
700  Hz  @ +6  dB/oct 
1000  Hz  @ 0.075  g^/Hz 
2000  Hz  (ffl  -3  dB/oct 
2000  Hz  @ 0.038  g^/Hz 


Composite  = 


iO.  i c 

‘’rms 


Composite  = 9.  8 Sj,^g 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial 

Axis 

20 

Hz 

@ 

0.074  gVHz 

20  - 

75 

Hz 

@ 

+6  dB/oct 

75  - 

150 

Hz 

@ 

1.  00  gVHz 

150  - 

240 

Hz 

+6  dB  /oct 

240  - 

900 

Hz 

2.50  g^Hz 

900  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

(n 

1.  13  g"/Hz 

Com  posite 

= ^>0  * 8 c 

Long,  and  Tang,  Axes 


20 

Hz 

(<v 

0. 

00084  gVHz 

20  - 

100 

Hz 

+9 

' dB/oct 

100  - 

400 

Hz 

Uy 

0. 

10  g*/Hz 

400  - 

700 

Hz 

(fi) 

+6 

dB/oct 

700  - 

1000 

Hz 

(0^ 

0. 

30  g^/Hz 

1000  - 

O 

o 

Hz 

lO 

-3 

1 dB/oc  t 

2000 

Hz 

ro) 

0, 

15  g"/Hz 

Composite  = 19.7  g 

' rms 


? 1 


2.1.UA  (Cont. ) 


3.  Boost  Random  Vibration  Criteria 

Radial  Axis 

20  Hz  @ 0.  016  g*/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 1000  Hz  @ 0.40  g*/Hz 
1000  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  10  g*/Hz 

Composite  = 24.0 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /a 


(2  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  0.0016  g*/H2 
20  - 100  Hz  @ +6  dB/oct 

100  - 1000  Hz  @ 0.040  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  (®  0.010  g*/Hz 

Composite  = 7.6 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G*s  peak 

is) 


See  Table  1 


♦ Design  Criteria  Only 


Subzone 


Input  to  Componame  Mounted  on  Baffles  and  Stiffened 
Skin  on  the  ET  LHj  Cylinder,  Aft  Section  (Stations 
Xt  2058  to  Xt  1624),  Inboard  Half  (+Z  Axis  +90  ). 
Weiaht  of  Component  2: 15  but  <45  lbs. 


min /axis) 

Long,  and  Tang.  Axes 


1.  Acceptance  Test  Criteria  (I 

Radial  Axis 

20  Hz  @ 0.  018  g*/Hz 
20  - 52  Hz  (5)  +6  dR/oct 

52  - 105  Hz  @ 0.  12  gVHz 

105  - 170  Hz  @ +6  dB/oct 

170  - 900  Hz  @ 0.  32  g^/Hz 
900  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  14  g^/Hz 

Composite  = O g^^^ 


20  Hz  @ 0.00021  g*/Hz 
20  - 78  Hz  @ +9  dB/oct 

78  - 400  Hz  ® 0.  012  g^/Hz 

400  - 700  Hz  ® +6  dB/oct 

700  - 1000  Hz  0.038  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.019  g^/Hz 

Composite  = 7.0 


Lift-off  Random  Vibratio.-  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  0.  074  g^/Hz 
20  - 52  Hz  @ +6  dB/oct 

52  - 105  Hz  @ 0.  50  g^/Hz 

105  - 17C  Hz  @ +6  dB/oct 

170  - 900  Hz  @ 1.  30  g^/Hz 
900  - 2000  Hz  @ -3  dB/oct 
2000  Hz  0,  56  g“/Hz 

Composite  = 44,  4 gj.jy|g 

3,  Boost  Random  Vibration  Criteri 

Radial  Axis 

20  Hz  (a>  0.  0081  g'^/Hz 
20  - 100  Hz  +6  dB/oct 

100  - 1000  Hz  0.  20  g^/Hz 
1000  - 2000  Hz  -6  dB/oct 

2000  Hz  (''V  0.  050  g“/Hz 


rm.s 


Longe  stnd  Tang#  Axes 

20  Hz  @ 0.00084  gVHz 
20  - 78  Hz  +9  dB/oct 

78  - 400  Hz  <®  0.050  g“/Hz 

400  - 700  Hz  <§  +6  dB/oct 

700  - 1000  Hz  @ 0.  15  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  (®  0.075  g^/Hz 

Composite  = 14.0  gj.yjjg 

(2  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  0.  0G080  g^'H2 
20  - 100  Hz  +6  dB/oct 

100  - 1000  Hz  "V  0.020  g^/Hz 

1000  - 2000  liz  -3  dB/oct 

2000  Kz  ">  0.0050  g^/Hz 

Composiie  = 5.4 


Composite  = ITaO 


2-1-1 -B  (Cont.) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 


Lateral  Axes 


2 - 5 Hz  @ 0.  6 G's  peak*  2 - 5 Hz  @ 0.  8 C's  peak* 

5 • 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  (®  0.  8 G's  peak 

5«  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 


* Design  Criteria  Only 


Subzone  2-1-l-C  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LHj  Cylinder,  Aft  Section  (Stations 
Xt  2058  to  Xt  1624),  Inboard  Half  (+Z  Axis  ±90*). 
Weight  of  Component  &43  lbs* 


1*  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.018  g*/Hz 
20  - 37  Hz  @ +6  dB/oct 

37  - 75  Hz  @ 0, 062  gVHz 

75-  115  Hz  @ +6  dB/oct 

115  - 900  Hz  @ 0. 15  gVHz 
900  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  070  gVHz 

Composite  = 15.  2 gj.^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.00021  gVHz 
20  - 62  Hz  @ +9  dB/oct 

62  - 400  Hz  @ 0.0062  gVHz 
400  - 700  Hz  @ +6  dB/oct 

700  - 1000  Hz  @ 0.019  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0095  g^Hz 

Composite  = 4.  9 g^^^ 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial 

Axis 

20 

Hz 

@ 

0.074  gVHz 

20  - 

37 

Hz 

@ 

+6  dB/oct 

37  - 

75 

Hz 

@ 

0.25  gVHz 

75  - 

115 

Hz 

@ 

+6  dB/oct 

115  - 

900 

Hz 

@ 

0.60  gVHz 

900  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.28  gVHz 

Composite  = 30,5 


3.  Boost  Random  Vibration  Criteri 


Long*  and  Tang.  Axes 

20  Hz  @ 0.00084  g^Hz 
20  - 62  Hz  @ +9  dB/oct 

62  - 400  Hz  @ 0.  025  gVHz 

400  - 700  Hz  @ +6  dB/oct 
700  - 1000  Hz  @ 0,075  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.038  gVHz 

Composite  = 9.  9 g 

*•  rrns 

(2  min/ axis) 


Radial  Axis 

Long. 

20  Hz  0.0040  g“/Hz 

20  - 100  Hz  @ +6  dB/oct 

20  - 

100  - 1000  Hz  0.  10  gVHz 

1 00  - 

1000  - 2000  Hz  @ -6  dB/oct 

1000  - 

2000  Hz  (®  0.025  g^Hz 

and  Tang,  Axes 

20  Hz  <3)  0.00070  g^Hz 
100  Hz  (®  +6  dB/oct 
1000  Hz  0.017  gVHz 
2000  Hz  -3  dB/oct 
2000  Hz  ® 0.0044  gVHz 


rms 


Composite  = 5.  0 g 

-rms 


Composite  = 12,0  g 


2«1  -1  «c  (Cont. ) 

4,  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 • 5 Hz  @ 0. 6 G's 
5 - 40  Hz  @ 0.6  G's 


Lateral  Axes 

peak*  2 - S Hz  @ 0,  8 G's  peak* 

5 - 40  Hz  0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  I 

* Design  Criteria  Only 


Subzone  2-1 >2 


THB 
POOR 

Structural  Ring  at  Station  Xt  1871  in  the  ET  LHj 
Cylinder,  Inboard  Half  (+Z  Axis  ±90*).  (General 
Specifications) 


RBPRODUCroiLlTY  ' 

»HTnTKA’  PAOR  lb 


Same  as 
Subzone  2-1 


Subzone  2-1— 2- A below* 

-2-A  Input  to  Components  Mounted  on  the  Structural  Ring 
At  Station  Xt  1871  in  the  ET  LHj  Cylinder,  Inboard 
Half  (+Z  Axis  ±90*).  Weight  of  Component  <75  lbs. 


1.  Acceptance  Test  Criteria  (1  min^ 
Radial  Axis 

20  Hz  @ 0.0058  gVHz 
20  - 120  Hz  @ +4  dB/oct 

120  - 1100  Hz  @ 0*062  g^/Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.019  g^/Hz 

Composite  » 9.  7 

2.  Lift-off  Random  Vibration  Crite 
Radial  Axis 

20  Hz  @ 0.  023  gVHz 
20  - 120  Hz  @ +4  dB/oct 

120  - 1100  Hz  @ 0*  25  g^/Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.076  g^/Hz 

Composite  = 19.5 


axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0095  g^/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0. 14  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.058  g^/Hz 

Composite  = 13.  8 

ria  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.038  g*/Hz 
20  - 1 100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.55  g^/Hz 
1500  - 2000  Hz  (3  -9  dB/oct 
2000  Hz  @ 0*  23  g^/Hz 

Composite  = 27,6 


Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  0.  0024  gVHz 
20  - 100  Hz  +6  dB/oct 

100  - 200  Hz  @ 0.  060  g^/Hz 

200  - 350  Hz  -6  dB/oct 

350  - 1500  Hz  (5*  0.020  g^/Hz 
1500  - 2000  Hz  (®  -9  dB/oct 

2000  Hz  0.0085  g^/Hz 

Composite  s 6.  5 


Long,  and  Tang,  Axes 

20  - 75  Hz  0.0070  g^ /Hz 

75  - 120  Hz  @ +9  dB/oct 

120  - 800  Hz  ® 0,030  gVHz 

800  - 1000  Hz  (®  +6  dB/oct 
1000  - 1500  Hz  (®  0.050  g’/Hz 
1500  - 2000  Hz  (']»  -6  dB/oct 

2000  Hz  (S'  0.028  g^Hz 

Composite  = 8.5 


2-U2-A  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0. 6 C's  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 • 40  Hz  @ 0*  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

* Design  Criteria  Only 


Subzone  2-1-2-B  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  1871  in  the  ET  LHj  Cylinder,  Inboard 
Half  (+Z  Axis  ±90“).  Weight  of  Component  S75  lbs. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

20 

Hz 

@ 

0. 

0038  g*/Hz 

20  - 

100 

Hz 

@ 

+4 

t dB/oct 

100  - 

1100 

Hz 

@ 

0. 

032  gVHz 

1100  - 

2000 

Hz 

@ 

.£ 

> dB/oct 

2000 

Hz 

@ 

0. 

rj 

GO 

O 

o 

Composite 

S 

7.0  g 

®rms 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0050  g*/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.070  g*/Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0. 030  g*/Hz 

Composite  s 9. 8 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @0.015  gVHz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0. 13  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.039  g^Hz 

Composite  = 14.  1 g^^j^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  020  g*/Hz 
20  - 1100  Hz  @+2  dB/oct 
1100  - 1500  Hz  @ 0.23  g^/Hz 
1500  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  12  g^/Hz 

Composite  = 19.7  gj.^jjg 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial’  Axis 

20  Hz  @ 0.0014  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 200  Hz  @ 0. 035  gVHz 
200  - 350  Hz  @ -6  dB/oct 
350  - 1500  Hz  @ 0.012  g^Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0049  gVHz 

Composite  = 5.0  gj.^g 


Long,  and  Tang.  Axes 

20  - 68  Hz  @ 0.0035  gVHz 

68-  no  Hz  @ +9  dB/oct 
no  - 800  Hz  @ 0.015  g^ /Hz 

800  - 1000  Hz  @ +6  dB/oct 
1000  - 1500  yz  @ 0.025  g^/Hz 
1500  - 2000  H @ -6  dB/oct 

2000  Hz  @ 0.014  g^/Hz 

Composite  = 6.  1 gj.j^g 


2-1 -2-B  (Cont. ) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 • 5 Hz  @ Of  6 G's  peak^^ 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 4'  Hz  @ 0.  8 G's  peak 


Subzone  2-1-3  Structural  Ring  at  Station  2058  in  the  ET  LH2 

Cylinder,  Inboard  Half  (+Z  Axis  i90*).  (General 
Specifications) 

Sanoe  as  Subzone  2-1-3-A  below. 

Subzone  2-1-3-A  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  Xt  2058  in  the  ET  LHj  Cylinder,  Inboard 
Half  (+Z  Axis  +90").  Weight  of  Component  < 100  lbs. 

1.  Acceptance  Test  Criteria  (1  min /axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0030  gVHz 
20  - 120  Hz  @ +4  dB/oct 

120  - 1100  Hz  @ 0.032  g^Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0098  gVHz 

20  Hz  @ 0.0048  gVHz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.068  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.028  g^/Hz 

Composite  a 7.0 

Composite  a 9.  7 

Lift-off  Random  Vibration.  Criteria 

(1  min /axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @0.012  gVHz 
20  - 120  Hz  @ +4  dB/oct 

120  - 1100  Hz  @ 0.  13  g^Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.039  g^Hz 

20  Hz  @ 0.019  g^/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1 100  - 1500  Hz  @ 0.  27  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  11  gVHz 

Composite  a 14.  1 g 

^ rms 

Composite  a 19*4  g^^^g 

3.’  Boost  Random  Vibration  Criteria  (2  min/ axis) 


Radial  Axis 

20  Hz  @ 0.  0014  g^/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 200  Hz  (®  0.  035  gVHz 
200  - 350  Hz  -6  dB/oct 

350  - 150<'  Hz  @ 0.012  g^/Hz 
1500  - 200(.  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0049  g^Hz 

Composite  = 5.0 


Long,  and  Tang.  Axes 

20  - 75  Hz  ® 0.0035  gVHz 

75  - 120  Hz  +9  dB/oct 

120  - 800  Hz  0.015  gVHz 

800  - 1000  Hz  ® +6  dB/oct 
1000  - 1500  Hz  (n>  0.025  g"/Hz 
1500  - 2000  Hz  (•}  -6  dB/oct 

2000  Hz  (0)  0.014  gVHz 


rms 


4 


Composite  = 6.  1 g 


2.1 -3-A  (Coot.) 

4,  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 - 5 Ha  @ 0. 6 G’s  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

* Design  Criteria  Only 


I 


Subzone  2-1-3-B  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  Xt  2058  in  the  Et  LHj  Cylinder,  Inboard 
Half  (+Z  Axis  ±90®),  Weight  of  Component  a 100  lbs. 


1,  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.0019  gVHz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.016  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0050  g^/Hz 

Composite  = 5.0 


Long,  and  Tang.  Axes 

20  Hz  @ 0.002  5 g*/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.035  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.015  g^/Hz 

Composite  = 6.  9 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.0077  gVHz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.065  g^/Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  g*/Hz 

Composite  = 10,  0 g 

^ rm  s 

3.  Boost  Rsuidom  Vibration  Criteri 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0098  g*/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.  14  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.059  gVHz 

Composite  = 13,9  g __ 

rms 

(2  min/ axis) 


Radial  Axis 

20  Hz  @ 0.0014  g^/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 200  Hz  @ 0.  035  gVHz 

200  - 350  Hz  @ -6  dB/oct 

350  - 1500  Hz  @ 0.012  g^Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0049  g^/Hz 

Composite  = 5,0 


Long,  and  Tang,  Axes 

20  - 70  Hz  @ 0.  0025  g^/Hz 

70  - no  Hz  @ +9  dB/oct 
no  - 800  Hz  @ 0.  010  gVHz 

800  - 1000  Hz  @ +6  dB/oct 
1000  - 1500  Hz  @ 0.017  g^Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0,  0094  g^Hz 

Composite  = 5.0  g 

rms 


4 


2-1-3'B  (Cont.) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 - 5 Hx  @ 0. 6 G's  peak* 

5 • 40  Hx  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hx  @ 0.  8 G's  peak* 

5 - 40  Hx  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  1 

♦ Design  Criteria  Only 


Subzone  2-2 


ET  LH.  Cylinder,  Aft  Section  (Stations  Xt  2058  to 
X,  IM4).  Outboard  Half  (-Z  Axis  ±90*).  (General 
Spe  cific  ations) 


Same  as  Subzone  2-2-1 -A  below. 


Subzone  2-2-1 


Baffles  and  Stiffened  Skin  on  the  ET  LHj  Cylinder, 
L.  section  (Stations  Xt  ^058  to  X.  l^ 


Axis  +90^^ I 


Same  as  Subzone  2-2-1-A  below. 

e u ,5  2 2 1 A Inout  to  Components  Mounted  on  Baffles  and  Stiffened 

Subzone  2-2-1  A Cylinder.  Aft  Section  (Stattons 

Xt  2058  to  Xt  1624),  Outboard  Half  (-Z  Axis  +90  ). 
Weight  of  Component  <15  lbs. 


Test  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 


1,  Acceptance 

Radial  Axis 

20  Hz  @ 0.018  g^/Hz 
20  - 75  Hz  @ +6  dB/oct 

75  - 150  Hz  @ 0.  25  g^/Hz 

150  - 240  Hz  @ +6  dB/oct 

240  - 900  Hz  @ 0.  62  g^/Hz 

900  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  28  g^/Hz 

Composite  = ^0*  ^ 


20  Hz  @ 0,00021  g^/Hz 
20-  100  Hz  @ +9  dB/oct 

100  - 400  Hz  <®  0.025  g^/Hz 

400  - 700  Hz  @ +6  dB/oct 

700  - 1000  Hz  <a  0.075  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  (3  0.038  g^/Hz 

Composite  = 9*8  gj.^g 


2. 


Lift-off  Random  Vibration  Criteria 

Radial  Axis 

20  Hz  @ 0.  074  g^/Hz 
20  - 75  Hz  +6  dB/oct 

75  - 150  Hz  (®  1.00  gVHz 

150  - 240  Hz  ® +6  dB/oct 

240  - 900  Hz  <a  2.50  gVHz 

900  - 2000  Hz  -3  dB/oct 
2000  Hz  (®  1.  13  S^/Hz 

Composite  = 60.8 


(1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.00084  g^/Hz 
20  - 100  Hz  +9  dB/oct 

100  - 400  Hz  0.  10  gVHz 
400  - 700  Hz  I'"  +6  dB/oct 

700  - 1000  Hz  0.  30  gVHz 
1000  - 2000  Hz  ® -3  dB/oct 
2000  Hz  «p  0.  15  r"/Hz 

Composite  = 19.7 


2.2.1. A (Cont. ) 

3,  Boost  Random  Vibration  Criteria  (2  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 


20  Hz  @ 0.050  g*/Hz 
20  - 70  Hz  @ +6  dB/oct 

70  . 1000  Hz  @ 0.  60  g*/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.075  g*/Hz 

Composite  = 28,  3 

4,  Vehicle  Dynamics  Criteria 
Longitudinal  Axis 


20  Hz  @ 0, 0014  g*/Hz 
20  . 100  Hz  @ +6  dB/oct 

100  . 1000  Hz  @ 0.  035  g*/Hz 
1000  . 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  018  gVHz 

Composite  * 7.  5 g^^^^g 


Lateral  Axes 
2 - 


2 - 5 Hz  @ 0.6  G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 


2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

* Design  Criteria  Only 


Subzone  2-2-1-B  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LHj  Cylinder,  Aft  Section  (Stations 
Xt  2058  to  Xt  1624),  Outboard  Half  (-Z  Axis  +90*). 
Weight  of  Component  15  but  < 45  lbs. 


Acceptance  Test  Criteria  (1  min/axis) 

Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.018  gVHz 

20  Hz  @ 0*00021  gVl 

20  - 

52  Hz  (5f  +6  dB/oct 

20  - 78  Hz  @ +9  dB/oct 

52  - 

105  Hz  (R  0.  12  gVHz 

78  - 400  Hz  @ 0.  012  g^/Hz 

105  - 

170  Hz  @ +6  dB/oct 

400  - 700  Hz  @ +6  dB/oct 

170  - 

900  Hz  @ 0..32  gVHz 

700  - 1000  Hz  @ 0.037  gVHz 

900  - 

2000  Hz  @ -3  dB/oct 

1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  14  gVHz 

2000  Hz  @ 0.019  gVHz 

Composite  s 22.  0 g 

rms 

Composite  a 7.  0 g 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  (®  0.  074  gVHz 

20  Hz  @ 0.00084  g^/Hz 

20  - 52  Hz  @ +6  dB/oct 

20  - 78  Hz  <a +9  dB/oct 

52  - 105  Hz  @ 0.  50  gVHz 

78  - 400  Hz  @ 0.  050  g^Hz 

105  - 170  Hz  @ +6  dB/oct 

400  - 700  Hz  @ +6  dB/oct 

170  - 900  Hz  @ 1.30  gVHz 

700  - 1000  Hz  @ 0.  15  gVHz 

900  - 2000  Hz  @ -3  dB/oct 

1000  - 2000  Hz  (®  -3  dB/oct 

2000  Hz  @ 0.  56  gVHz 

2000  Hz  @ 0.075  gVHz 

Composite  = 44*4  e 

®rms 

Composite  a 14.0  g 

rm  s 

Boost  Random  Vibration  Criteria  (2 

min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  0.050  gVHz 

20  Hz  (®  0.0014  gVHz 

20  - 50  Hz  @ +6  dB/oct 

20  - 72  Hz  ® +6  dB/oct 

50  - 1000  Hz  @ 0.  30  gVHz 

72  - 1000  Hz  (®  0.018  gVHz 

1000  - 2000  Hz  -9  dB/oct 

1000  - 2000  Hz  & -3  dB/oct 

2000  Hz  0.038  g“/Hz 

2000  Hz  0.009  g^Hz 

Composite  a 20.  1 e 

rm  s 

Composite  = 5.  4 g 

^rms 
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2-2-  1-B  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 
See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 
5 • 40  Hz  @ 0.  8 


G's  peak* 
G's  peak 


4 8 


I 


Subsone  2-2- 1-C 


Tnnut  to  Components  Mounted  on  Baffles  and  Stiffened 
Mhr.he  ET  LK,  Cylinder. 

Xt  2058  to  Xt  1624),  Outboard  Half  (-Z  Axis  l. 
Weight  of  Component  »45  lbs. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  018  g^/Hz 
20  - 37  Hz  @ +6  dB/oct 

37  . 75  Hz  @ 0,  062  g“/Hz 

75  - 115  Hz  @ +6  dB/oct 

115  - 900  Hz.@  0.  15  gVHz 

900  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.070  g^/Hz 

Composite  s 15.  2 gj.^3 


Long,  and  Tang.  Axes 

20  Hz  @ 0.00021  g*/Hz 
20  - 62  Hz  @ +9  dB/oct 

62  - 400  Hz  @ 0.0062  g /Hz 
400  - 700  Hz  @ +6  dB/oct 

700  - 1000  Hz  @ 0.019  g /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0095  g /Hz 

Composite  a 4. 9 


Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  074  g*/Hz 
20  - 37  Hz  @ +6  dB/oct 

37  - 75  Hz  @ 0.  25  g^/Hz 

75  - 115  Hz  @ +6  dB/oct 

115  - 900  Hz  @ 0.60  g^/Hz 

900  • 2000  Hz  @ -3  dB/oct 
2000  Hz  ^ 0.  28  g^/Hz 

Composite  - 30,5  gj,^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.00084  g*/Hz 
20  - 62  Hz  @ +9  dB/oct 

62  - 400  Hz  @ 0.025  g*/Hz 

400  - 700  Hz  @ +6  dB/oct 

700  - 1000  Hz  @ 0.075  g /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.038  g /Hz 

Composite  — 9.  9 


Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  0.024  gVHz 
20  - 50  Hz  (®  +6  dB/oct 

50  - 1000  Hz  (®  0,  15  g^/Hz 
1000  - 2000  Hz  -9  dB/oct 

2000  Hz  ® 0.019  g'/Hz 

Composite  = 14.2  Sj.^3 


Long,  and  Tang.  Axes 

20  Hz  (S>  0.0014  gVHz 
20  - 72  Hz  (S  +6  dB/oct 

72  - 1000  Hz  <3»  0.015  g /Hz 
1000  - 2000  Hz  -3  dB/oct 

2000  Hz  0.0076  g /Hz 

Composite  = 3.  0 


40 


2.2.1-C  (Cont. ) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Z • 5 Hs  @ 0. 6 G's  peak’i' 

S - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  1 

* Design  Criteria  Only 


Lateral  Axes 

2 • S Kz  @ 0.  8 G's  peak* 
5 • 40  Hz  @ 0.8  G's  peak 


■;n 


I 


Subzone  2-2-2  Structural  Ring  at  Statiort  Xt  1871  in  the  ET  LHi 

Cylinder,  Outboard  Half  (-Z  Axis  ±90*)»  (General 
Specifications) 


Same  as  Subzone  2-2-2-A  below. 

Subzone  2-2-2-A  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  Xt  1871  in  the  ET  LHj  Cylinder,  Outboard 
Half  (-Z  Axis  +90*).  Weight  of  Component  < 60  lbs. 


1,  Acceptance  Test  Criteria  (1  min 

Radial  Axis 

20  Hz  @ 0.0076  gVHz 
20  - 120  Hz  @ +4  dB/oct 

120  - 1100  Hz  @ 0.  080  g^Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  024  g^Hz 

Composite  = 11.  0 g^^^ 

2.  Lift-off  Random  Vibration  Cril 


axis) 

Long,  and  Tang,  Axes 

20  Hz  @ 0.012  gVHz 
20  - ilOO  Hz  @ +2  dB/oct 
1 100  - 1500  Hz  @ 0. 17  g^/Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.075  g^/Hz 

Composite  * 15.  6 
ia  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  OSOgVHz 
20  - 120  Hz  @ +4  dB/oct 

120  - 1 100  Hz  @ 0.  32  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  097  g^/Hz 

Composite  = .2.  1 


Long,  and  Tang.  Axes 

20  Hz  @ 0.049  g^/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.70  g^/Hz 
1500  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  30  g^/Hz 

Composite  = 31*2  gj.^g 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  <&  0.  017  g^/Hz 
20  - 80  Hz  <a  +4  dB/oct 

80  - 200  Hz  0.  11  g^/Hz 

200  - 300  Hz  (»?  -10  dB/oct 

300  - 1500  Hz  0 . 030 

1500  - 2000  Hz  ® -6  dB/oct 

2000  Hz  0.  017  g^/Hz 

Composite  = 8.4  Sj.^g 


Long,  and  Tang.  Axes 

20  Hz  (®  0.023  g^Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 600  Hz  @ 0,  045  gVHz 

600  - 1000  Hz  (5»  +3  dB/oct 
1000  - 1500  Hz  0.  075  g^Hz 
1500  - 2000  Hz  ^ -6  dB/oct 

2000  Hz  (qi  0.042  g^/Hz 

Composite  = 10,7  g 

X m & 


2-2-2'A  (Cont. ) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 - 5 Ha  @ 0. 6 G's  peak» 

5 - 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5Hz@0.  8G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  1 


♦ Design  Criteria  Only 


r«*«nanenta  Mounted  on  the  Structural  Ring 
subzone  2-2-2-B  ^E|_  ^ ET  LH^  Cylinder.  Outboard 

Half  (-Z  Axis  ±90*).  Weight  of  Component  >60  lbs. 


1,  Acceptance  Test  Criteria  (1  min^ 

Radial  Axis 

20  Hz  @ 0.0047  g*/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.040  g^Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.012  g^Hz 

Composite  *7.8  gj.^g 

2.  Lift-off  Random  Vibration  Crite 
Radial  Axis 

20  @ 0.  019  g^/Hz 

20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.  16  g*/Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.049  g*/Hz 

Composite  = 15.7  gj.^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0060  g^/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  0.087  g^/Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.037  g^/Hz 

Composite  =11.0  g^^^g 

ia  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.024  g^/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.35  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  15  g^/Hz 

Composite  = 22.0  g^^g 


3.  Boost  Random  Vibration  Criteria 

Radial  Axis 

20  Hz  @ 0.  0087  g^/Hz 
20  - 80  Hz  @ +4  dB/oct 

80  - 200  Hz  @ 0.  055  g^Hz 

200  - 300  Hz  (3  -10  dB/oct 

300  - 1500  Hz  @ 0.015  g^Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  <5  0.  0085  g^/Hz 

Composite  = 5.9  gj.fpg 


(2  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  (®  0.  Oil  g~/Hz 
20  - 40  Hz  ^ +3  dB/oct 

40  - 600  Hz  0*  022  g^Hz 

600  - 1000  Hz  +3  dB/oct 
1000  - 1500  Hz  (S  0.037  g“/Hz 
1500  - 2000  Hz  ® -6  dB/oct 

2000  Hz  0.021  g“/Hz 

Composite  =7,5 


2-2-2-B  (Cont. ) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Ha  @ 0.  6 G’s  peak« 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  1 

♦ Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G' s peak* 
5 - 40  Hz  0.  8 G‘s  peak 


I 


Subzone  2-2-3  Structural  Rinr  at  20B8  in  the  ET  LHj 

Cylinder,  Outboard  Half  (— Z Axis +90*),  (General 
Specifications) 

Same  as  Subzone  2-2-3 -A  below. 


Subzone  2-2-3-A  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  Xj  2058  in  the  ET  LHj  Cylinder,  Outboard 
Half  (— Z Axis  +90"),  Weighfof  Component  < 100  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  0.  0030  gVHz 
20  - 120  Hz  © +4  dB/oct 

120  - 1100  Hz  0.032  g^Hz 
1100  - 2000  Hz  & -6  dB/oct 

2000  Hz  0.  098  g^/Hz 

Composite  = 7,  0 g 

rms 


Long,  and  Tang.  Axes 

20  Hz  ® 0.0048  g’/Hz 
20  - 1100  Hz  (5/  +2  dB/oct 
1 100  - 1500  Hz  ® 0.068  gVHz 
1500  - 2000  Hz  -9  dB/oct 

2000  Hz  0.038  g^/Hz 

Composite  = 9.7  c 

'^rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 


Radial  A.xis 

20  Hz  @ 0.  012  gVHz 
20  - 120  Hz  +4  dB/oct 

120  - 1100  Hz  @ 0.  13  gVHz 
1100  - 2000  Hz  ® -6  dB/oct 

2000  Hz  w 0.  039  g"/Hz 

Composite  = 14.  1 g 

rm  s 

3.  Boost  Random  Vibration  Criteria  ( 


20  Hz  0->  0.019  g"/Hz 
20  - 1 100  Hz  +2  dB/oct 
1 100  - 1500  Hz  0.27  gVHz 
1500  - 2000  Hz  -9  dB/oct 
2000  Hz  <<7;  0.  1 1 g^Hz 

Compositti  = 19e4  ^ 

rm  s 

min/ zixis) 


Radial  Axis 


20 

Hz 

(7i) 

0.0073 

20 

• 

SO 

Hz 

Ol) 

+4  dB/oct 

80 

- 

200 

Hz 

Oi) 

Oe  04o  c:"'/H2 

200 

- 

300 

Hz 

fell 

- 1 0 d r > / oc  t 

300 

- 

1500 

Hz 

(Tv 

O.OiZ  cVH:'. 

1500 

- 

2000 

Hz 

lip 

-6  dB/oct 

2000 

Hz 

oD 

0.  00h8 

C om  po  ;■ 

ite 

= 5.  ^ 4 

rnv- 

Loncje  and  Axes 


20 

Hz  ''5 

0. 

0093  jVHz 

20  - 

40 

Hz  ' 

i ) 

dB/oct 

40  - 

tiOO 

1 1.', 

0. 

015  .r'/Hz 

600  - 

1000 

Hz  '• 

1-3 

dB  /oct 

1000  - 

1500 

liz  M 

0. 

030  g^'Hz 

1500  - 

2000 

Hz 

-6 

c 13  / < jc  t 

2000 

'Iz  "• 

0. 

017  g-’/H.-, 

C</TTi| 

riO  i ; t ■ 

= 

s 

rnv-; 

RPPRODUCIBILlTY  OP  THE 
ORIGINAL  PAGE  IS  POOR 


Z*2-3-A  (Cont. ) 


4*  Vehicle  Dynamics  Criteria 

Loagltudinai  Axis  Lateral  Axes 

2 - 5 Hs  @ 0.  6 G's  peak#  2 . 5 Hs  @ 0.  8 G's  peak# 

5 - 40  Hz  @ 0. 6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  test  Criteria  (2  shocks /axis) 

See  Table  I 

Direction  A«>Perpendicular  to  Bulkhead 
Direction  B— Tangential  to  Bulkhead 

Direction  C-*Tangential  to  Bulkhead*  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


Sttbzone  2-2 - 3- B 


Input  to  Components 
At  Station  Xt  2058  in 
Half  (-Z  Axis  +90*). 


Mounted  on  the  Structural  Ring 
the  ET  LHj  Cylinder,  Outboard 
Weight  of  Component  S 60  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 


Radial  Axis 

20  Hz  @ 0,0019  g^/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.016  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0050  g^/Hz 

Composite  s 5.  0 

2.  Lift-off  Random  Vibration  Criteria 

Radial  Axis 

20  Hz  @ 0.  0077  g^/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.065  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  020  g^/Hz 

Composite  = 10.0  g^^g 


20  Hz  @ 0.0025  g^/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.035  g^/Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.015  g^/Hz 

Composite  =6.9 

(1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0098  gVHz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0. 14  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  ^ 0.059  g^/Hz 

Composite  = 13.9  g^^^g 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 

Long,  and  Tang.  Axes 


Radial  Axis 

20  Hz  0.0066  g*/Hz 
20  - 80  Hz  @ +4  dB/oct 

80  - 200  Hz  @ 0.041  gVHz 

200  - 300  Hz  @ -10  dB/oct 

300  - 1500  Hz  0.011  gVHz 
1500  - 2000  Hz  -6  dB/oct 

2000  Hz  0.  0061  g^/Hz 

Composite  = 5.0 


20  Hz  0.  0049  g^/Hz 
20  - 40  Hz  (®  +3  dB/oct 

40  - 600  Hz  w 0.0098  gVHz 
600  - 1000  Hz  +3  dB/oct 
1000  - 1500  Hz  0.016  g^/Hz 
1500  - 2000  Hz  -6  dB/oct 

2000  Hz  <®  0.0092  gVHz 

Composite  = 5.  0 gj.j^g 


2-2-3-B  (Cont. ) 


4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak«  2 - 5 Hz  @ 0.  8 G's  peak« 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C- -Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


Subzone  2-3 


ET  LH{  Cylinder*  Forward  Section  (Stations  1624 
to  Xt  1123),  Inboard  Half  (fZ  Axis  ±90*),  (General 
Specifications) 


Same  as  Subzone  2-3-1 -A  below. 

Subzone  2-3-1  Baffles  and  Stiffened  Skin  on  the  ET  LH^  Cylinder, 

Forward  Section  (Stations  X^  1624  to  Xt  1123),  Inboard 
Half  (+Z  Axis +90"),  (General  Specifications) 

Same  as  Subzone  2-3-1 -A  below. 

Subzone  2-3- 1-A  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LH2  Cylinder,  Forward  Section 
(Stations  X^  1624  to  Xt  1123),  Inboard  Half  (+Z  Axis 
+90").  Weight  of  Component  <15  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang*  Axes 

20  Hz  @ 0.  01 1 i /Hz 
20  - 130  Hz  @ +9  dB/oct 

130  - 270  Hz  @ 3.00  gp/ Hz 
270  - 325  Hz  @ -6  dB/oct 
325  - 900  Hz  @ 2.  02  g?  /Hz 

900  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @0.41  i /Hz 

20  Hz  @ 0.00037  g*/Hz 
20  - 95  Hz  @ +9  dB/oct 

95  - 180  Hz  @ 0.040  /Hz 

180-  260  Hz  @ +10  dB/oct 
260  - 600  Hz  @ 0.  14  g' /Hz 
600  - 670  Hz  @ +10  dB/oct 
670  - 1000  Hz  @ 0.  20  i/Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  10  i/Hz 

Composite  = 53.  1 a 

*rms 

Composite  = 16.  6 g^^^ 

Lift-off  Random  Vibration  Criteria 

(1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  042  ^ /Hz 
20  - 75  Hz  @ +6  dB/oct 

75  - 170  Hz  @ 0.  56  g^/Hz 

170  - 240  Hz  @ +6  dB/oct 

240  - 900  Hz  @ 1.  13  gr /Hz 

900  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0,  51  /Hz 

20  Hz  @ 0.  00039  gr  /Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 440  Hz  @ 0.  048  g^ /Hz 
440  - 700  Hz  @ +6  dB/oct 

700  - 1000  Hz  @ 0,  12  i/Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.061  i /Hz 

Composite  = 41.0  g 

®rms 

Composite  = 12.6  g 

®rms 

2-3-1 -A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  Hz  @ 0.  044  i /Hz  20  Hz  @ 0.  0015  i /Hz 

20  - 130  Hz  @ +9  dB/oct  20  - 95  Hz  @ +9  dB/oct 

130  - 270  Hz  @ 12.0  /Hz  95  - 180  Hz  @ 0.  16  ^ /Hz 

270  - 325  Hz  @ -6  dB/oct  180  - 260  Hz  @ +10  dB/oct 

325  - 900  Hz  @ 8,  1 ^ /Hz  260  - 600  Hz  @ 0.  56  ^ /Hz 

900  - 2000  Hz  @ -6  dB/oct  600  - 670  Hz  @ +10  dB/oct 

2000  Hz  @ 1.  65  /Hz  670  - 1000  Hz  @ 0.  81  ^ /Hz 

1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0,41  i 

Composite  * 106,3  Composite  - ’ «rm, 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2-  5 Hz  @ 0.6  G's  peak*  2-  5 Hz  (S  0,  8 C's  peak* 

5 - 40  Hz  @ 0.6  G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

♦ Design  Criteria  Only 


r>* 


Subzone  2-3-l-B  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LHj  Cylinder,  Forward  Section 
(Stations  1624  to  Xt  1123),  Inboard  Half  (+Z  Axis 
+90®).  Weight  of  Component  5:  15  but  <45  lb. 


1.  Acceptance  Test  Criteria  (I  min/axis) 


Radial  Axis 

20  Ha  @ 0.  Oil  i /Hz 
20  - 120  Ha  @ +9  dB/oct 

120  - 250  Hz  @ 1.  50  ^ /Hz 
250  - 325  Hz  @ -6  dB/oct 

325  - 1000  Hz  (®  1.01  r/Hz 
1000  - 2000  Hz  (5?  -6  dB/oct 
2000  Hz  (S  0.  40  /Hz 


Composite  = 37.9  gj.j^g 

2.  Lift-off  Random  Vibration  Crito 
Radial  Axis 

20  Hz  @ 0.  042  fi  /Hz 
20  - 52  Hz  +6  dB/oct 

52  - 120  Hz  0.  28  / Hz 

120  - 170  Hz  +6  dB/oct 

170  - 900  Hz  0.  56  / Hz 

900  - 2000  Hz  (^1-3  dD/oct 
2000  Hz  ® 0.  26  /Hz 

Composite  = 29.4 


Long,  and  Tang.  Axes 


20 

Hz 

0. 

00037  r /Hz 

20  - 

75 

Hz 

+9 

1 dB/oct 

75  - 

142 

Hz 

(B 

0. 

020  i /Hz 

142  - 

210 

Hz 

(!i 

+ 10  dB/oct 

210  - 

600 

Hz 

@ 

0. 

070  /Hz 

600  - 

670 

Hz 

+ 1 

0 dB/oct 

670  - 

1000 

Hz 

a 

0. 

10  i /Hz 

1000  - 

2000 

Hz 

1 dB/oct 

2000 

Hz 

(B 

0. 

050  i /Hz 

Com 

pos 

ite 

= 

11.8  g 

^rms 

ia  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  0.  00039  i /Hz 
20  - 80  Hz  +9  dB/oct 

80  - 440  Hz  0.  024  ^ /Hz 

440  - 700  Hz  (^'  +6  dB/oct 

700  - 1000  Hz  0.  060  cr  /Hz 
1000  - 2000  Hz  <'<■•  -3  dB/oct 

2000  Hz  0.  030  / Hz 

Compos  ite  = 8.  9 g 

^ ®rms 


I 


2-3-1-B  (Cont.) 

3*  Boost  Random  Vibration  Criteria  (Z  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0015  ^/Hz 
20  - 75  Hz  @ +9  dB/oct 

75  - 142  Hz  @ 0.080  g? /Hz 

142-  210  Hz  (S +10  dB/oct 

210  - 600  Hz  @ 0.  28  ^ /Hz 
600  - 670  Hz  @ +10  dB/oct 

670  - 1000  Hz  @ 0.40  i iHz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  20  g’  /Hz 

Composite  = 75.9  Composite  = 23.7  g^^^ 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak#  2 - 5 Hz  @ 0.  8 G's  peak# 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  ® 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

# Design  Criteria  Only 


Radial  Axis 

20  Hz  @ ''.  044  g^/Hz 
20  - 104  Hz  @ +9  dB/oct 

104  - 270  Hz  @ 6.  00  ^ /Hz 

270  - 325  Hz  @ -6  dB/oct 
325  - 900  Hz  @ 4.  05  i^/ Hz 
900  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  82  g*  /Hz 


Subzone  2-3- 1 -C  Input  to  Components  Mounted  on 

Skin  on  the  ET  LHj  Cylinder,  Forward  Section 
(Stations  Xt  1624  to  Xt  U23),  Inboard  Half  (+Z  Axis 
±90*).  Weight  of  Component  ^45  lb, 

1,  Acceptance  Test  Criteria  (I  min/axis) 


Radial 

Axis 

20 

HtJ 

0.011  i /Hz 

20  - 

82 

Hz 

@ 

+9  dB/oct 

82  - 

270 

Hz 

@ 

0.  75  i /Hz 

270  - 

325 

Hz 

@ 

-6  dB/oct 

325  - 

900 

Hz 

0.  50  i /Hz 

900  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

0.  20  ^/Hz 

Composite  = 27.0 


Long. 

and  Tang. 

, Axes 

20 

Hz 

@ 

0.  00037  ^ /Hz 

20 

- 60 

Hz 

@ 

+9  dB/oct 

60 

- 113 

Hz 

(5) 

0.  010  g /Hz 

113 

- 165 

Hz 

(i 

+ 10  dB/oct 

165 

- 600 

Hz 

<a 

0.  035  i /Hz 

600 

- 670 

Hz 

+ 10  dB/oct 

670 

- 1000 

Hz 

0.  050  i /Hz 

1000 

- 2000 

Hz 

-3  dB/oct 

2000 

Hz 

(® 

0.  025  i /Hz 

Compos 

ite 

= 8.4  g 

“rms 

2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial 

Axis 

20 

Hz 

@ 

0. 

042  i /Hz 

20  - 

37 

Hz 

@ 

+6 

1 dB  / oc  t 

37  - 

85 

Hz 

0. 

14  i /Hz 

85  - 

120 

Hz 

+6 

1 dB/oct 

120  - 

900 

Hz 

(S 

0. 

28  i /Hz 

900  - 

2000 

Hz 

-2 

\ dB/oct 

2000 

Hz 

0. 

13  g^  /Hz 

Composite  = 20.9  gj.^3 


Long,  and  Tang.  Axes 

20  Hz  0 0.  00039  i /Hz 
20  - 63  Hz  (S>  +9  dB/oct 

63  - 440  Hz  0.  0 i 2 g^  /Hz 

440  - 700  Hz  <&  +6  dB/oct 

700  - 1000  Hz  0.  030  gr  /Hz 
1000  - 2000  Hz  -3  dB/oct 

2000  Hz  (S'  0.  015  i /Hz 

. Composite  = 6.4 


2>3«1«C  (Contt) 

3»  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial 

Axis 

Long. 

and  T 

ang 

, Axes 

20 

Hz 

(B 

0. 

044  if  /Hz 

20 

Hz 

0.  0015  ^ /Hz 

20  . 

82 

Hz 

>3 

1 dB/oct 

20 

- 60 

Hz 

+9  dB  /oct 

82  - 

270 

Hz 

@ 

3. 

00  ^ /Hz 

60 

- 113 

Hz 

0.  040  ^ /Hz 

270  - 

325 

Hz 

(S) 

-6 

1 dB/oct 

113 

- 165 

Hz 

(IV 

HO  dB/oct 

325  - 

900 

Hz 

2. 

02  ^ /Hz 

165 

- 600 

Hz 

@ 

0.  14  gf/Hz 

900  - 

2000 

Hz 

-6 

) dB/oct 

600 

- 670 

Hz 

(fV 

+ 10  dB/oct 

2000 

Hz 

0, 

41  gf/Hz 

670 

- 1000 

Hz 

(S 

0.  20  if /Hz 

1000 

- 2000 

Hz 

-3  dB/oct 

2000 

Hz 

0.  10  g*/Hz 

Composite 

= 

54.  1 g 

®rms 

Com] 

pos: 

ite 

= 16.9  g 

®rms 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hz  @ 0.  6 G's  peak# 

5 - 40  Hz  @ 0.  6 G's  peak 


Laterzd  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shccks/axis) 


See  Table  I 

* Design  Criteria  Only 


RWRODTJCIBILrrY  OF  THK 


' 4 


Subzone  2-3-2  Structural  Rings  at  Stations  X(  1624  and  Xt  1377  in  the 

ET  LHj  Cylinder,  Inboard  Half  (+Z  Axis  +90"). 
(General  Specifications) 

Same  as  Subzone  2-3-2-A  below. 

Subzone  2-3-2-A  Input  to  Components  Mounted  on  the  Structural  Rings 

At  Stations  X^  1624  and  Xt  1377  in  the  ET  LHj  Cylinde 
Inboard  Half  (+Z  Axis  ±90").  Weight  of  Component 
< 30  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ O.OORO  gS'Hz 

20  Hz  (S  0.0  12  gVHz 

20  - 60  Hz  @ +9  dB/oct 

20  - 

60  Hz  ® +9  dB/oct 

60  - 200  Hz  @ 0.  20  gVKz 

60  - 

125  Hz  <9  0,032  gVHz 

200  - 500  Hz  (5  +10  dB/oct 

125  - 

440  Hz  ® +10  dB/oct 

500  - 800  Hz  @ 4.  00  gVHz 

440  - 

800  Hz  (9  2.12  g^Hz 

800  - 2000  Hz  (0  -10  dB/oct 

800  - 

2000  Hz  (9  -10  dB/oct 

2000  Hz  0,  19  gVHz 

2000  Hz  <9  0.  10  g^/Hz 

Composite  = 54,  0 g 

rm  s 

Composite  ^ 40,  3 g 

^ ^rms 

Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Radial  Axis 

Long. 

and  Tango  Axes 

20  Hz  <9  0.  0061  g'/Hz 

20  Hz  Crl;  0.0065  g’/Hz 

20  - 100  Hz  ® +6  dB/oct 

20  - 

60  Hz  ft'  +6  dB/oct 

100  - 290  Hz  rt?  0,  15  g"/Hz 

1 

o 

190  Hz  ft  0,060  gVHz 

290  - 500  Hz  +9  dB/oct 

190  - 

340  Hz  ft  +9  dB/oct 

500  - R50  Hz  *9  0,  RO  ;r/Hz 

850  - 2000  Hz  <9  -6  dB/oct 
2000  Hz  ® 0.  15  g'VHz 

340  - 

2000  Hz  ft>  0. 34  g-/Hz 

Composite  = 2F,1  g 

^ ”rms 

Composite  = 24.  2 g 

^ '■  rm  s 

2-3 -2-A  (Com*) 

3*  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @0.03  2 g^/Hz 
20  - 60  Hz  @ +9  dB/oct 

60  - 200  Hz  @ 0.  80  g*/Hz 
200  - 500  Hz  @ +10  dB/oct 
500  - 800  Hz  @ 16 . 0 g^Hz 
800  - 2000  Hz  @ -10  dB/oct 
2000  Hz  @ 0.76  gVHz 

Composite  * 108. 1 

4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2-  5 Hz  @ 0.6  G's  peak« 

5 - 40  Hz  @ 0.6  G's  peak 

5.  Shock  Test  Criteria  (2  shocks /i 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  048  g’/Hz 
20  - 60  Hz  @ +9  dB/oct 

60  - 125  Hz  @ 0.  13  g*/Hz 

125  - 440  Hz  @ +10  dB/oct 
440  - 800  Hz  @ 8.  50  g^/Hz 

800  - 2OO0  Hz  @ -lO  dB/oct 
2000  Hz  @ 0.40  g^/Hz 

Composite  a 80,  7 


Latereil  Axes 

2 - 5 Hz  @ 0.8  G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


See  Table  I 


* Design  Criteria  Only 


Subzone  2-3-2-B  Input  to  Components  Mounted  on  the  Structural  Rings 

At  Stations  Xt  1624  and  Xt  1377  in  the  ET  LHj  Cylinder 
Inboard  Half  (+Z  Axis  ±90").  Weight  of  Component 
25  30  but  < 90  1b. 

1,  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis  Long,  and  Tang,  Axes 


20 

Hz 

@ 

0.0065  gVHz 

20 

Hz 

@ 

0.00077  gVHz 

20  - 

50 

Hz 

@ 

+9  dB/oct 

20  - 

55 

Hz 

@ 

+9  dB/oct 

50  - 

200 

Hz 

@ 

0.  10  g^/Hz 

55  - 

125 

Hz 

0.016  gVHz 

200  - 

500 

Hz 

@ 

+ 10  dB/oct 

125  - 

440 

Hz 

<a 

+ 10  dB/oct 

500  - 

800 

m 

@ 

2.  00  gVHz 

440  - 

800 

Hz 

1.06  gVHz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

800  - 

2000 

Hz 

-10  dB/oct 

2000 

Hz 

@ 

0.095  gVHz 

2000 

Kz 

0.050  gVHz 

Composite  = 38.2  g Composite  = 28.5 

rms  rms 


2,  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  Hz  0.0061  gVHz  20  Hz  @ 0.0065  g^/Hz 

20  - 72  Hz  @ +6  dB/oct  20  - 42  Hz  @ +6  dB/oct 

72  - 290  Hz  @ 0.075  gVHz  42  - 190  Hz  @ 0.  030  gVHz 

290  - 500  Hz  @ +9  dB/oct  190  - 340  Hz  <Si +9  dB/oct 

500  - 850  Hz  @ 0.40  gVHz  340  - 2000  Hz  ® 0.  17  g^/Hz 

85  0 - 2000  Hz  -6  dB/oct 

2000  Hz  (®  0.072  g^Hz 

Composite  = 19.9  g Composite  = 17.4  g 

“rms  rms 

3,  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial 

Axis 

Long. 

and  T 

ang 

,4 

Axes 

20 

Hz 

(3 

0.026  gVHz 

20 

Hz 

(w 

0.0031  g\/Hz 

20  - 

50 

Hz 

+ 9 dB/oct 

20  - 

55 

Hz 

(w 

+9  dB/oct 

50  - 

200 

Hz 

a 

0.40  gVHz 

55  - 

125 

Hz 

Oi) 

0.065  gVHz 

200  - 

500 

Hz 

a 

+ 10  dB/oct 

125  - 

440 

Hz 

(w 

+ 10  -IB/oct 

500  - 

8 00 

Hz 

(Tv 

8.00  gVHz 

440  - 

800 

y+z 

(fV 

4.  25  g“/Hz 

800  - 

2000 

Hz 

(ill 

-10  dB/oct 

800  - 

2000 

Hz 

tij) 

-10  dB/oct 

2000 

Hz 

liv 

0.  38  gVlIa 

2000 

Hz 

0.  20  11“  iHz 

Com  pos 

ite 

= 76,4  g 

rm  s 

Com] 

pos: 

Lto 

- ^ 7,  1 (7 

^rm  s 

2-3-2-B  (Cont«) 

4«  Vehicle  Dynamics  Criteria 

Longitudinal  Asds 

2 • 5 Hz  @ 0. 6 G's  peak* 

5 • 40  Hz  @ 0.  6 G's  peak 

5*  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  1 

* Design  Criteria  Only 


Lateral  Axes 

2 - 3 Hz  @ 0.  8 G's  peak* 
5-40  Hz  @ 0«  8 G's  peak 
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Subzone  E-3-2-C  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Stations  Xj  1624  and  Xt  1377  in  the  ET  LHj  Cylinder, 
Inboard  Half  (+Z  Axis  +,90*).  Weight  of  Component 
>90  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  00  65  gVHz 

20 

Hz 

0.00075  gVHz 

20 

40 

Hz 

@ 

+9  dB/oct 

20  - 

44 

Hz 

@ 

+ 9 dB/oct 

40 

■ 200 

Hz 

@ 

0.  0 50  g^/Hz 

44  - 

■ 125 

Hz 

(S 

0.0080  g^Hz 

200 

. 500 

Hz 

@ 

+ 10  dB/oct 

125  - 

■ 440 

Hz 

+ 10  dB/oct 

500 

. 800 

Hz 

@ 

1.00  g^/Hz 

440  - 

• 800 

Hz 

(§ 

0.53  gVHz 

800 

• 2000 

Hz 

@ 

-10  dB/oct 

800  ■ 

• 2000 

Hz 

@ 

- 10  dB/oct 

2000 

Hz 

@ 

0.  0 42  gVHz 

2000 

Hz 

0.025  g^Hz 

Composite  = 27.0  g 


Composite  = 20.  1 g 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  0061  gVHz 

20  - 

50 

Hz 

(cp 

+ 6 dB/oct 

20  - 

50  ■ 

■ 290 

Hz 

0.  038  g^Hz 

30  - 

290  - 

■ 500 

Hz 

@ 

+9  dB/oct 

190  - 

500  ■ 

- 850 

Hz 

0.  20  gVHz 

340  - 

850  ■ 

. 2000 

Hz 

-6  dB/oct 

2000 

Hz 

@ 

0.  02  6 g^/Hz 

Com 

pos 

ite 

= 14.  1 g 

rm  s 

20  Hz  @ 0.  0065  gVHz 
30  Hz  ® +6  dB/oct 
190  Hz  (3>  0.015  g'/Hz 
340  Hz  +9  dB/oct 
2000  Hz  @ 0.  085  g~/Hz 


Composite  = 12,  1 g 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 


Long,  and  Tang.  .Axes 


20 

Hz 

(w 

0,026 

g“/Hz 

20 

Hz 

0. 

00  3 0 g-/I 

20  . 

40 

Hz 

+ 9 dE 

1 /oct 

20  - 

44 

Kz 

dD/ocl 

40  - 

200 

Hz 

0,  20 

gVHz 

44  - 

125 

Hz  "i 

0, 

03  2 g^'H, 

o 

o 

500 

Hz 

(w 

+ 10  rin/oct 

125  - 

440 

Hz  "ii 

^ 1 

0 rlB/o.  t 

500  . 

800 

Hz 

(n) 

4,  00 

g^/Hz 

440  - 

800 

Hz  ‘‘ 

2. 

12 

800  - 

. 2000 

Hz 

(iT) 

-10  dB/oct 

800  - 

■ 2000 

Hz 

-1 

0 'IV.  :>-:t 

2000 

H.-. 

(fv 

0. 

gV'Hz 

2')00 

Hz  "■ 

10  z ' H ’. 

Com 

pos 

ite 

r =^4 

1 g 

rm 

C om 

p*  * -i  1 t » 

* ~ 

4 0 i j ^ 

I 


2-3-2-C  (Cont.) 

4.  Vehicle  Dydaenics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2-  5 Hz  @ 0.  6 G's  peak*  2-  5 Hz  @ 0.  8 G's  peak* 

5 • 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

See  Table  1 

e Design  Criteria  Only 


Subzone  2>3>3 


Structural  Ring  At  Station  1130  in  the  ET  LHj 
Cylinder,  Inboard  Half  (+Z  Axis  ±90*).  (General 
Specifications) 


Same  as  Subzone  2-3-3-A  below. 

Suhzone  2-3-3-A  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  Xt  1130  in  the  ET  LHj  Cylinder,  Inboard 
Half  (+Z  Axis  +90'*).  Weight  of  Component  < 60  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  014  /Hz 
20  - 130  Hz  @ +4  dB/oct 

130  - 1500  Hz  @ 0.  17  ^ /Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  0.  097  i /Hz 

Composite  = 17.7 

2.  Lift-off  Random  Vibration  Crite 
Radial  Axis 

20  Hz  @ 0.  016  /Hz 
20  - 120  Hz  ® +4  dB/oct 

120  - 200  Hz  ® 0.  18  /Hz 

200  - 250  Hz  -9  dB/oct 

250  - 1400  Hz  ® 0.  090  ^ /Hz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  0.  031  g^  /Hz 

Composite  = 12.  8 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  012  ^ /Hz 
20  - 700  Hz  @ +3  dB/oct 

700  - 1500  Hz  0.  40  g^  /Hz 
1500  - 2000  Hz  (®  -6  dB/oct 
2000  Hz  0.  24  ^ /Hz 

Composite  = 23.  7 g 

^ rms 

ia  (1  min/ axis) 

Long,  and  Tang.  Axes 

20  - 50  Hz  ® 0.  032  i /Hz 

50  - 1000  Hz  («'>  +2  dB/oct 
1000  - 1400  Hz  0.  26  ^ /Hz 
1400  - 2000  Hz  ('L'  -6  dB/oct 
2000  Hz  0.  13  ^ /Hz 


Composite  = 19.  1 i 

^ rms 


3.  Boost  Random  Vibration  Crite 
Radial  Axis 

20  Hz  0.  058  g’  /Hz 
20  - 130  Hz  Cr  dB/oct 

130  - 1500  Hz  '-i'  0.  70  g ,'Hz 
1500  - 2000  FIz  -b  dB 'o<  ' 
2000  Hz  fi-  0.  39  g 'Hz 

Con'.p'js i ~ 35.  " 

I M I > > 


ia  (2  min/a.xi.s) 

Long,  and  Tang.  Axes 

20  Hz  "i  0.  04  8 'Hz 

20  - 700  Hz  *3  dB/oct 

700  - 1500  Hz  1.  90  g /Hz 
IsQO  - 2000  Hz  -b  dp./o.  ; 

2000  Hz  '>  0.  i /i  tz 

^ P‘  V. ; ::  -1  T.  > L* 

^ r T ' V 


2-3-3-A  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Asds  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak**  2 •>  5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 


* Design  Criteria  Only 


Subzone  2-3-3-B  Input  to  Components  Mounted  on  the  Structural  Ring 

At  Station  Xt  1130  in  the  ET  LHj  Cylinder,  Inboard 
Half  (+Z  Axis  ±90*).  Weight  of  Component  > 100  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0072  /Hz 
20  - 130  Hz  @ +4  dB/oct 

130  - 1500  Hz  @ 0.  087  ^ /Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  047  ^ /Hz 

Composite  = 12.5 

2.  Lift-off  Random  Vibration  Crite 
Radial  Axis 

20  Hz  @ 0.  1 1 g /Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 200  Hz  @ 0.  090  gf  /Hz 

200  - 250  Hz  @ -9  dB/oct 

250  - 1400  Hz  0.  045  /Hz 
1400  - 2000  Hz  (3  -9  dB/oct 

2000  Hz  @ 0.  015  /Hz 

Composite  = 9.  1 gj.^g 

3.  Boost  Random  Vibration  Crite 
Radial  Axis 

20  Hz  ® 0.  029  i /Hz 
20  - 130  Hz  +4  dB/oct 

130  - 1500  Hz  (3  0.  35  i /Hz 
1500  - 2000  Hz  (3  -6  dB/oct 
2000  Hz  (3  0.  19  ? /Hz 

Composite  = 25.  1 g 

^ '’rms 


Long,  and  Tang.  Axes 

20  Hz  (3  0.  0060  i /Hz 
20  - 700  Hz  (3  +3  dB/oct 

700  - 1500  Hz  (3  0.  20  ^ /Hz 
1500  - 2000  Hz  (3  -6  dB/oct 
2000  Hz  @ 0.12  i /Hz 

Composite  = 16.  8 g 

®rms 

ia  ( 1 min/ axis) 

Long,  and  Tang.  Axes 

20  - 50  Hz  (3  0.  016  g^  /Hz 

50  - 1000  Hz  0 +2  dB/oct 
1000  - 1400  Hz  (<t  0.  13  /Hz 
1400  - 2000  Hz  <3  -6  dB/oct 

2000  Hz  ^ 0.  065  g^  /Hz 


Composite  = 13.5  g 

^ rrns 


Long,  and  Tang.  Axes 

20  Hz  ^3  0.  024  cT  /Hz 
20  - 700  Hz  '3 +3  dB/oct 

700  - 1500  Hz  :3  0.  80  -r  /Hz 
1500  - 2000  Hz  3 -6  dB/oct 
2000  Hz  3 0.  50  T / Hz 

Composite  = 33.6 


7 3 


2-3-3-B  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Z • 5 Hz  @ 0.  6 G's  peak* 

5 • 40  Hz  @ 0.  6 G's  peak 

5»  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 . 5 Hz  @ 0.8  G's  peak* 
5 • 40  Hz  @ 0.  8 G's  peak 
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Hi 


Subzone  2-4 


ET  LHj  Cylinder,  Forward  Section  (Stations  Xt  1624 
to  X(  1130),  Outboard  Half  (-Z  Axis +90").  (General 
Specifications) 


Same  as  Subzone  2-4-1 -A  below. 

Subzone  2-4-1  Baffles  and  Stiffened  Skin  on  the  ET  LHj  Cylinder, 

Aft  Section  (Stations  Xt  1624  to  Xt  1130),  Outboard 
Half.(-Z  Axis  +90").  (General  Specifications) 


Same  as  Subzone  2-4-1— A below. 


Subzone  2-4-1 -A  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LHj  Cylinder,  Aft  Section  (Stations 
Xj  1624  to  Xt  1130),  Outboard  Half  (-Z  Axis  i90"). 
Weight  of  Component  <15  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  013  g^/Hz 
20  - 75  Hz  (S  +6  dB/oct 

75  - 170  Hz  («!  0.  18  gVHz 

1 70  - 240  Hz  @ +6  dB/oct 

240  - 900  Hz  @ 0.  35  g"/Hz 

900  - 2000  Hz  @ -3  dB/oct 
2000  Hz  (S  0.  16  gVHz 

Composite  = 22.  8 

2.  Lift-off  Random  Vibration  Criteria 


Long,  and  Tang.  Axes 

20  Hz  ® 0.00012  g'lWz 
20  - 100  Hz  +9  dB/oct 

100  - 440  Hz  (o)  0.015  g"/Hz 

440  - 700  Hz  +6  dB/oct 

700  - 1000  Hz  ® 0.038  g’/Hz 
1000  - 2000  Hz  ® -3  dB/oct 

2000  Hz  ® 0.  019  gVHz 

Composite  = 7.  0 g 

^ r m .s 

(1  min/axid) 


Radial 

Axis 

Long. 

and  Tang. 

Axos 

20 

Hz 

(ffi 

0.  052 

g'/Hz 

20 

Hz 

0.  00048  g^Mz 

20  - 

75 

Hz 

(8 

+ f dB 

/oct 

20  - 

100 

Hz  in> 

+ 0 d B / oct 

75  - 

170 

Hz 

fTi) 

0.  70 

g“/Hz 

100  - 

440 

Hz 

0.  060  gVHz 

170  - 

240 

Hz 

tih 

+ 6 dB 

/oct 

440  - 

700 

Hz 

+ 6 dB/oct 

240  - 

900 

Hz 

f<i) 

1. 40 

g-/Hz 

700  - 

1000 

Hz  <<i- 

0.  15  gVHz 

900  - 

2000 

Hz 

(W 

-3  dB 

. /oct 

1000  - 

2000 

Hz  <’V 

-3  -JP./oci 

2000 

Hz 

(a> 

0.  63 

g“  / Hz 

2000 

Hz 

0.  075  gVHz 

Com 

pos 

ito 

= 45. 

' a 
- rm  s 

Com 

posit': 

■ 14.  g 

rn;  s 

2-4*1 -A  (Cont. ) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  ® 0.  052  gVHz 
20  • 125  Hz  @ +6  dB/oct 
125  - 200  Hz  @ 2. 00  gVHz 
200  - 340  Hz  @ -9  dB/oct 
340  - 1000  Hz  @ 0.  40  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0. 10  gVHz 

20  Hz  @ 0.0014  gVHz 
20  - 100  Hz  ® 46  dB/oct 

100  • 1000  Hz  @ 0.035  gVHz 
1000  - 2000  Hz  ® -3  dB/oct 

2000  Hz  @ 0.018  gVHz 

Composite  = 28.  8 8^.^^ 

Composite  s 7.  5 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak* 
5 - 40  Hz  @ 0.  6 G's  peak 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  I 

* Design  Criteria  Only 
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Subzone  2-4- 1 -B  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LH*  Cylinder,  Aft  Section  (Stations 
Xt  1624  to  Xt  ll30)i  Outboard  Half  (--Z  Axis  ±90®). 
Weight  of  Component  ^ 15  but  < 45  lb. 


I,  Acceptance  Test  Criteria  (I  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

52 

120 

170 

900 


20  Hz  @ 0.  013  g*/Hz 
52  Hz  @ +6  dB/oct 
120  Hz  @ 0.088  gVHz 
170  Hz  @ +6  dB/oct 
900  Hz  @ 0.  18  gVHz 
2000  Hz  @ -3  dB/oct 
2000  Hz  @0.080  gVHz 


20  Hz  @ 0.00012  gVHz 
80  Hz  @ +9  dB/oct 
440  Hz  @ 0.  0075  g’7Hz 
700  Hz  @ +6  dB/oct 
1000  Hz  @ 0.019  gVHz 
iCOO  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0095  g^/Hz 


20 

80 

440 

700 


Composite  = 4.  9 g 


Composite  s 16.3 

2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 


rms 


Radial  Axis 


20 

52 

120 

170 

900 


20  Hz  @ 0.  052  gVHz 
52  Hz  @ +6  dB/oct 


120  Hz  @ 0.  35  gVHz 


- 170  Hz  @ -1-6  dB/oct 

- 900  Hz  @ 0.  70  g^/Hz 

- 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  32  gVHz 


20 

80 

440 

700 

1000 


20  Hz  @ 0.  00048  g^/Hz 
80  Hz  @ +9  dB/oct 

- 440  Hz  @ 0.  030  g^/Hz 

- 700  Hz  @ +6  dB/oct 

- 1000  Hz  @ 0.  075  g’/Hz 

- 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.038  g"/Hz 


Composite  = 32.  7 g 


rms 


Composite  = 9.  9 g 


rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  052  gVHz 

20 

Hz 

i'oV 

0. 0014 

g^'Hz 

20  - 

87 

Hz 

0 

+6  dB /oct 

20  - 

72 

Hz 

(fp 

+ 6 dB/' 

oct 

87  - 

200 

Hz 

(<d 

1. 00  q^Hz 

72  - 

1000 

Hz 

•Hj 

0 . •)  1 8 t 

r/Hz 

200  - 

340 

Hz 

(.it 

-9  dB/oct 

1000  - 

2000 

Hz 

-3  dB/ 

oct 

340  - 

1000 

Hz 

(iV 

0.  20  g“/Hz 

2000 

Hz 

:V 

0.  OO'U) 

1000  - 

2000 

Hz 

(a) 

-6  dB  / oct. 

2000 

Hz 

ftit 

0.  050  qVHz 

Com 

pos 

ite 

= 20.  9 g 

^rm  s 

( ■ om 

po 

- 5.  4 , 

r m > 

2-4-NB  (Cont.) 

4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

9.  Shock  Test  Criteria  (2  shocks/axis) 

See  Table  I 

* Design  Criteria  Only 


Subzone  2-4- 1-C  Input  to  Components  Mounted  on  Baffles  and  Stiffened 

Skin  on  the  ET  LHj  Cylinder,  Aft  Section  (Stations 
Xj  1624  to  Xt  1130),  Outboard  Half  (-Z  Axis +90*). 
Weight  of  Components  45  lb. 


1.  Acceptance  Teat  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  013  g^Hz 
20  - 37  Hz  @ +6  dB/oct 

37  - 85  Hz  @ 0.  045  gVHz 

85  - 120  Hz  @ +6  dB/oct 

120  - 900  Hz  @ 0.  088  g*/Hz 
900  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  040  gVHz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.00012  g^/Hz 
20  - 63  Hz  @ +9  dB/oct 

63  - 440  Hz  @ 0.0038  g^/Hz 

440  - 700  Hz  (3  +6  dB/oct 

700  - 1000  Hz  @ 0.0095  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  ® 0.0048  g^/Hz 


Composite  = 11.  6 g_ 

^ rm  s 


Composite  = 3.  5 gj.^g 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial 

Axis 

20 

Hz 

(® 

0.052  g^Hz 

20  - 

37 

Hz 

(S 

+ 6 dB/oct 

37  - 

85 

Hz 

@ 

0.  18 

g'/Hz 

85  - 

120 

Hz 

@ 

+ 6 dB/oct 

120  - 

900 

Hz 

@ 

0.  35 

gVHz 

900  - 

2000 

Hz 

(S 

-3  dB/oct 

2000 

Hz 

(® 

0.  16 

gVHz 

Composite  = 23.  3 


3.  Boost  Random  Vibration  Criteri 


Radial 

Axis 

20 

Hz 

0.  052  gVHz 

20  - 

62 

Hz 

+ 6 dB/oct 

62  - 

200 

Hz 

fd} 

0.  50  gVHz 

200  - 

340 

Hz 

(a) 

-9  dB/oct 

340  - 

1000 

Hz 

(a) 

0 10  gVHz 

1000  - 

2000 

Hz 

(w 

-6  dB  /oct 

2000 

Hz 

0.025  gVriz 

Compositt;  = IS.  1 g 

rm  s 


Long,  and  Tang.  Axes 

20  Hz  0.  00048  gVHz 
20  - 63  Hz  <3  +9  dB/oct 

63  - 440  Hz  0.015  g^Hz 

440  - 700  Hz  (S'  +6  dB/oct 

700  - 1000  Hz  'S  0.  038  gVHz 
1000  - 2000  Hz  (S;  -3  dB/oct 

2000  Hz  -3  0.  019  gVHz 

Composite  = 7.  1 g 

^ . tn  s 

(2  min/ axis) 

Long,  and  Tang.  Axes 

20  Hz  "'i'  0.  0014  g"/Hz 
20  - 67  Hz  +6  dB/oct 

67  - 1000  Hz  't  0.  015  gVKz 
1000  - 2000  Hz  -3  dB/oct 

2000  Hz  ;<■'  0.  0076  g’/H.: 


Composite  = 5.4  \z 


rm  s 


2*4*  1*C  (Gout*) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axi 

2 « 3 Hz  @ 0.  6 G's  peak* 

S - 40  Hz  @ 0.  6 G's  peak 

S.  Shock  Test  Criteria  (2  shocks/axis) 

See  Table  X 


Lateral  Axes 

2 - 5 Hz  ^ 0.  8 G's  peak* 
S - 40  Hz  @ 0.  8 G's  peak 


* Design  Criteria  Only 


Subzone  2-4-2 


Structural  Rings  at  Stations  Xt  1624  and  Xt  137J  in  the 
ET  LHj  Cylinder,  Outboard  Half  {— Z Axis +90  ). 
(General  Specifications) 


Same  as  Subzone  2-4 -2 -A  below. 

«.,H»one  2-4-2-A  Input  to  Components  Mounted  on  the  Structural  Rings 
Suteon.  2 4 2 A ^ ,3„  ET  LH^  Cylinder, 

Outboard  Half  (-Z  Axis  ±90*).  Weight  of  Component 

< 30  lb. 


Acceptance  Test  Criteria  (1  min /axis) 


Radial  Axis 


20  Hz  @ 0.  0021  gVHz 
100  Hz  @ +6  dB/oct 
280  Hz  @ 0.  052  g^/Hz 
490  Hz  @ +9  dB/oct 
800  Hz  @ 0.  28  g^/Hz 
2000  Hz  (»  -6  dB/oct 
2000  Hz  @ 0.  045  g^/Hz 

Composite  = 16.  1 g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0024  g^Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 190  Hz  @ 0.022  g^/Hz 

190  - 340  Hz  @ +9  dB/oct 

340  - 2000  Hz  @ 0.  12  g^/Hz 


Composite  = 14.6  g 


2.  Lift-off  Random  Vibration  Criteria  (I  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0085  g^/Hz 
20  - 100  Hz  ® +6  dB/oct 

100  - 280  Hz  @ 0.  21  gVHz 

280  - 490  Hz  O +9  dB/oct 

490  - 800  Hz  <q>  1.  10  /Hz 

800  - 2000  Hz  -6  dB/oct 
2000  Hz  w}  0.  18  g^/Hz 

Composite  = 32.  2 g 


Long. 


and  Tang.  Axes 


20  Hz  & 0.0096  g^/Hz 
60  Hz  +6  dB/oct 
190  Hz  0.  088  g“/Hz 
340  Hz  ® +9  dB/oct 
2000  Hz  0.  50  g"/  Hz 


Comoosite  = 2*^.  3 g 


2 •4 -2* A (Cont« ) 


3.  Boost  Random  Vibration  Criteria  (2  min/ axis) 


Radial  Axis 

20  Hz  @ 0. 034  gVHz 
20  - 60  Hz  @ +6  dB/oct 

60  - 280  Hz  @ 0.  30  gVHz 
280  - 500  Hz  @ +6  dB/oct 
500  - 700  Hz  @ 1.  00  gVHz 
700  - 2000  Hz  @ -10  dB/oct 
2000  Hz  @ 0.031  gVHz 

Composite  = 26.  1 g 

, *rms 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G*s  peak# 

5 - 40  Hz  @ 0.6  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0067  gVHz 
20  - 60  Hz  @ +6  dB/oct 

60  - 270  Hz  @ 0.  060  gVHz 
270  - 460  Hz  @ +10  dB/oct 

460  - 800  Hz  @ 0.  36  gVHz 
800  - 2000  Hz  @ -10  dB/oct 
2000  Hz  @ 0.017  gVHz 

Composite  = 16.  7 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  1 


* Design  Criteria  Only 
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Subzone  2-4-2-B  Input  to  Components  Mounted  on  the  Structural  Rings 

At  Stations  Xt  1624  and  1377  in  the  ET  LHj  Cylinder 
Outboard  Half  (-Z  Axis  ±90* ).  Weight  of  Component 
S30  but  < 90  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0.0021  gVH: 

20  - 

71 

Hz 

@ 

+ 6 dB/oct 

71  - 

■ 280 

Hz 

@ 

0.  028  g^Hz 

280  - 

. 490 

Hz 

@ 

+ 9 dB/oct 

490  ■ 

• 800 

HZ 

@ 

0.  14  g^Hz 

800  • 

■ 2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.022  gVHz 

Composite  = 1 .4 

2.  Lift-off  Random  Vibration  Crite 


Radial  Axis 


20 

Hz 

@ 

0.  0085  gVHz 

20  - 

71 

Hz 

(ii 

+ 6 dB/oct 

71  - 

. 280 

Hz 

0.  1 1 g“/Hz 

280  - 

. 490 

Hz 

@ 

+ 9 dB/oct 

490  - 

. 800 

Hz 

@ 

0.  55  gVHz 

800  ■ 

■ 2000 

Hz 

-6  dB/ocl 

2000 

Hz 

0.089  gVHz 

Composite  = 22.  9 

3.  Boost  Random  Vibration  Criteri 


Radial  Axis 


20 

Hz 

0 

0.  024  g^/Hz 

20  - 

50 

Hz 

0 

+ 6 dD/oct 

50  - 

280 

Hz 

0 

0.  1 5 g"/Hz 

280  - 

500 

Hz 

0 

+ 6 dB/oct 

500  - 

700 

Hz 

0 

0.  50  gVHz 

700  - 

2000 

Hz 

(W 

-10  dB/oct 

2000 

Hz 

0 

0.015  gVHz 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0024  g^/Hz 
20  - 42  Hz  @ +6  dB/oct 

42  - 190  Hz  @0.011  g*/Hz 

190  - 340  Hz  @ +9  dB/oct 

340  - 2000  Hz  @ 0.062  gVHz 


Composite  = 10.6 

ia  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0096  g’/Hz 
20  - 42  Hz  @ +6  dB/oct 

42  - 190  Hz  @ 0.044  fe^/Hz 

190  - 340  Hz  @ +9  dB/oct 

340  - 2000  Hz  @ 0.  25  gVHz 


Composite  = 21.2  g 

”rm  3 

(2  min/ axis) 


Long,  and  Tang.  Axes 


20 

Hz 

td' 

0.  0048  gVKz 

20  - 

50 

Hz 

ffV 

■i-  6 d B / oct 

50  - 

270 

Hz 

0 

0.  030  gVHz 

270  - 

460 

Hz 

((V 

+ 10  d B / or  t 

460  - 

800 

Hz 

(a- 

0.  18  g'/Hz 

800  - 

2000 

Hz 

(d 

- 10  dB/oct 

2000 

Hz 

0.00><0  g'/Hz 

.•  = I 1 . H g 


Composite  = IS.  ^ 


rm  3 


C om  po  s i t 


rm  s 


2**4~2>B  (Cont*) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2-  5 Hz  @ 0.  6 G's  peak#  2-  5 Hz  @ 0.  8 G's  peak# 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G’s  peak 

5.  Shock  Test  Criteria  (2  ghOcks/axis) 

See  Table  1 

* Design  Criteria  Only 
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Subzone  2-4-2-C  Input  to  Components  Mounted  on  the  Structural  Rings 

At  Stations  Xj  1624  and  1377  in  the  ET  LHj  Cylinder, 
Outboard  Half  (— Z Axis  +90*).  Weight  of  Component 
2 90  lb. 

1,  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0021  gVHz 
20  - 50  Hz  @ +6  dB/oct 

50  - 280  Hz  @ 0.  014  g^Hz 

280  - 490  Hz  @ +9  dB/oct 

490  - 800  Hz  @ 0.  070  g^/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  Oil  gVHz 

Composite  = 8.  1 g 

®rms 

2.  Lift-off  Random  Vibration  Crite 


Radial  Axis 


20 

Hz 

@ 

0.  0085  gVHz 

20  - 

. 50 

Hz 

@ 

+ 6 dB/oct 

50  - 

• 280 

Hz 

@ 

0.  055  gVHz 

280  - 

. 490 

Hz 

@ 

+9  dB/oct 

490  - 

■ 800 

Hz 

@ 

0.  28  gVHz 

800  ■ 

• 2000 

Hz 

(3 

-6  dB/oct 

2000 

Hz 

0.  045  gVHz 

Composite  = 16.  3 g 

^ “rms 

3.  Boost  Random  Vibration  Criteri 


Radial  Axis 


20 

Hz 

0, 

. 15  g “ / Hz 

20  - 

45 

Hz 

+ 

6 dB/oct 

45  - 

280 

Hz 

ftl 

0 

. 075  gVHz 

280  - 

500 

Hz 

6 dB/oct 

500  - 

700 

Hz 

(tD 

0 

.25  g"/H.z 

700  - 

2000 

Hz 

fu) 

- 

10  dB/oct 

2000 

Hz 

ivi' 

n 

. 00 To  g“/Hz 

Com 

pos 

itr* 

. 13.  1 g 

' rm  s 

Long,  and  Tang.  Axes 

20  Hz  ® 0.0024  g^/Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 190  Hz  (§  0.  0055  gVHz 

190  - 340  Hz  <S +9  dB/oct 

340  - 2000  Hz  <®  0.  030  gVHz 


Composite  = 7.  3 g 

^ °rms 

(1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  0.  0096  gVHz 
20  - 30  Hz  +6  dB/oct 

30  - 190  Hz  0.  022  g“/Hz 

190  - 340  Hz  +9  dB/oct 

340  - 2000  Hz  ® 0.  12  gVHz 


Composite  = 14.  7 c 

r m .s 

(2  m in /axis) 


Long,  and  Tang.  Axes 


20 

H.'.  '<’■ 

0.  00 

30  g^Hz 

20  - 

4 5 

Hz  ''i 

+ 6 d 

B/o<  t 

45  - 

270 

Hz  c 

0.01 

5 cH'Hz 

270  - 

460 

: _ 1,'tt 

MO  . 

in/->:  t 

460  - 

800 

0.  O'- 

0 gV'Hz 

ftOO  - 

2000 

Ifz 

- 10 

•il’./v)..  t 

2000 

Hz 

0. 

A > i/ 

Corr. 

* * • 

A 1 

HEyKODUCUlUJTY  OF  THF 
ORKHNAL  PAGE  IS  POOR 


\ 


Z-4-2-C  (Cent.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hz  @ 0.6  G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 
See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 . 5 Hz  @ 0.8  G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


Subsone  2*4o3 


Structural  Ring  at  Station  Xf  1130  in  the  ET  LHj 
Cylinder,  Outboard  Half  (-Z  Axis  +90*).  (General 
Specifications) 


Same  as  Subaone  2-4-3-A  below. 

Subzone  2-4-3-A  Input  to  Components  Mounted  on  the  Structu^l 

At  Station  Xt  1130  in  the  ET  LHj  Cylinder,  Outboard 
Half  (— Z Axis  +90").  Weight  of  Component  < 45  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Hadial  Axis 

20  Hz  @ 0.  0070  g^/Hz 
20  - 120  Hz  @ +4  dB/oct 

120  - 200  Hz  @ 0.  075  gVHz 
200  - 250  Hz  @ -9  dB/oct 

250  - 1400  Hz  @ 0.  038  g^Hz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.013  gVHz 

Composite  = 8.  3 


Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.014  gVHz 

50  - 1000  Hz  @ +2  dB/oct 
1000  - 1400  Hz  @ 0.  11  g‘/Hz 
1400  - 2000  Hz  (S)  -6  dB/oct 

2000  Hz  ® 0.055  g'/Hz 


Composite  = 12.6  S^ms 


2,  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  028  g“/Hz 
20  - 120  Hz  @ +4  dB/oct 

120  - 200  Hz  @ 0.  30  g^/Hz 

200  - 250  Hz  @ -9  dB/oct 

250  - 1400  Hz  @ 0.  15  g^Hz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  (2i  0.052  g^/Hz 

Composite  = 16.6 


Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.056  g‘/Hz 

50  - 1000  Hz  +2  dB/oct 
1000  - 1400  Hz  (®  0.45  g"/Hz 
1400  - 2000  Hz  («)  -6  dD/oct 
2000  Hz  0.  22  g^/Hz 


Composite  = 25.  2 g^^g 


8 7 


2 -4 -3 -A  (Com. ) 

3.  Boost  Random  Vibration  Criteria  (2  m in/axis) 


Radial  Axis 

20  Hz  (3)  0.024  gVHz 
20  - 80  Hz  («> +4  dB/ort 

80  - 200  Hz  (S>  0.  15  g’/Hz 
200  - 300  Hz  («/  -10  dB/oct 

300  - 1500  Hz  ® 0.040  g^Hz 
1500  - 2000  Hz  -6  dB/oct 

2000  Hz  a 0.023  gVHz 

Composite  = 10.  0 g 

^ ^ I'm  s 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 


Long,  and  Tang,  Axes 

20  Hz  0.030  g^Hz 
20  - 40  Hz  <3)  +3  dB/oct 

•40  - 600  Hz  w 0.  060  g‘/Hz 

600  - 1000  Hz  +3  dB/oct 
lOOO  - 1500  Hz  0.  10  gVHz 
1 "1)0  - 2000  Hz  C'}  -6  dB/oct 

2000  Hz  0.  056  g^/Hz 

Composite  = 12,  *4  g 

“ rm  s 


I^ateral 


2 - 5 Hz  0.  6 G's  peak*'*  2 - 5 Hz  • 0.  peak- 

5 - 40  Hz  0*  6 G*s  peak  'y  « 40  Hz  ■ *'  0.  H G*s  peak 

5.  Shock  Test  Criteria  (2  shock.s /axis) 


See  Table  I 


Design  Criteria  Only 


Subzone  2-4-3-B 


Input  to  Components  Mounted  on  the  Structural  Ring 
At  StitTon  Xt  1130  in  the  ET  LHj  Cylinder.  Outboard 
Half  (-Z  Axis  +90*).  Weight  of  Component  S45  but 

< 135  lb. 


1,  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0. 0045  g*/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 200  Hz  @ 0.038  g^/Hz 

200  - 250  Hz  @ -9  dB/oct 

250  - 1400  Hz  @ 0.019  g*/Hz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0062  g^/Hz 

Composite  = 5.9 


Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.0070  g^/Hz 

50  - 1000  Hz  +2  dB/oct 
1000  - 1400  Hz  © 0.058  g*/Hz 
1400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.028  g^/Hz 


Composite  = 9.0  gj,^g 


2.  Lift-off  Random  Vibration  Criter 

Radial  Axis 

20  Hz  @ 0.  018  g^/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 200  Hz  @ 0.  15  gVHz 

200  - 250  Hz  @ -9  dB/oct 

250  - 1400  Hz  (®  0.075  g^/Hz 
1400  - 2000  Hz  (®  -9  dB/oct 

2000  Hz  @ 0.025  g*/Hz 

Composite  = 11.  8 g^,j^g 

3.  Boost  Random  Vibration  Critori 


(1  min/axis) 

Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.028  g^Hz 

50  - 1000  Hz  @ +2  dB/oct 
1000  - 1400  Hz  @ 0.23  g^/Hz 
1400  - 2000  Hz  @ -6  dB/oct 
2000  Hz  (®  0.  11  g"/Hz 


Composite  = 18.0  g^^^js 
(2  min/axis) 


Radial  Axis 

20  Hz  © 0.  014  g^/Hz 
20  - 80  Hz  © +4  dB/oct 

80  - 190  Hz  0.090  g’/Hz 

190  - 300  Hz  © -10  dB/oct 

300  - 1500  Hz  0.020  g^Hz 
1500  - 2000  Hz  "t‘  -6  dB/oct 

2000  Hz  0.011  g“/Hz 


Long,  and  Tang.  Axes 

20  Hz  © 0.015  gVHz 
20  - 40  Hz  +3  dB/oct 

40  - 600  Hz  to  0.030  g^H.'. 

600  - 1000  Hz  to  4-3  dB/oct 
1000  - 1500  Hz  to  O.O^o  y’/Hz 
1500  - 2000  Hz  to  -6  dB/oct 

2000  Hz  to  0.028  c“/Hz 


MO 


Compositf 


S.H 


2-4-3-B  (Cont> ) 

4.  Vehicle  D/namics  Criteria 


5. 


Longitudinal  Axis 

2 • 5 Hz  @ 0.  6 G's  peak* 

5-40  Hz  @ 0,  6 G’s  peak 

Shock  Test  Criteria  (2  shocks /axis) 


Lateral  Axes 

2 • 5 Hz  0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


See  Table  I 


•'»  Design  Criteria  Only 


I 


c K,ane  2-4-3-C  Input  to  Components  Mounted  on  the  Structural  Ring 

subwne  2-4-3  C ,3^  Cylindar.  Ou, board 

Half  (-Z  Axis  +90®).  Weight  of  Components  135  lb. 


1. 


Acceptance  Test  Criteria  (i  min/axis) 


Eadial  Axis 


Long,  and  Tang.  Axes 


20  Hz 
80  Hz 
200  Hz 
250  Hz 
1400  Hz 
1400  • 2000  Hz 
2000  Hz 


20  • 
80  - 
200  - 
250 


@ 0.0030  g*/Hz 
@ +4  dH/oct 
@ 0.019  gVHz 
@ -9  dB/oct 
@ 0.095  gVHz 
@ -9  dB/oct 
@ 0.  0032  gVHz 


20 

50 

1000 

1400 


50  Hz  @ 0,035  g*/Hz 
1000  Hz  <S  +2  dB/oct 
1400  Hz  @ 0.030  g*/Hz 
2000  Hz  <9  -6  dB/oct 
2000  Hz  @ 0.017  g*/Hz 


Composite  s 4.  2 g 


rms 


Composite  s 6.  5 g 


rms 


2. 


Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

20  - 80 
80  - 200 
200  - 250 

250  - 1400 
1400  - 2000 
2000 


Hz  (®  0.012  gVHz 
Hz  @ +4  dB  /oct 
Hz  @ 0.075  g^Hz 
Hz  @ -9  dB/oct 
Hz  @ 0.  038  gVHz 
Hz  (9  -9  dB/oct 
Hz  @ 0.  013  g^/Hz 


20 

50 

1000 

1400 


50  Hz  (51  0.  01  1 g^/Hz 
1000  Hz  (^  +2  dB/oct 
1400  Hz  (9  0.  12  g^'Hz 
2000  Hz  @ -6  dB/oct 
2000  Hz  (9  0.059  g^/Hz 


Composite  = 8.  5 g 


Composite  = 13.0  g 


rms 


rms 


3. 


Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20  Hz  (3  0.  01 1 gVHz 
70  Hz  (5>  +4  dB/oct 
175  Hz  0.060  g^/Hz 
300  Hz  ('?  - 10  dB/oct 
300  - 1500  Hz  (3  0.010  g^Hz 
1500  - 2000  Hz  -6  dB/oct 

2000  Hz  (5'  0,  0056  g^/Mz 


20  - 
70  - 
175 


20 

40 

600 

1000 

1500 


20  Hz  (3  0.  0075  g‘/Hz 
40  Hz  '3  4-3  dB/oct 
600  Hz  '3  0.  015  g“/Hz 
1000  Hz  '3  +3  dB/oct 
1500  Hz  ^3  0.  025  Hz 
2000  Hz  '3  -6  fJB/oct 
2000  Hz  '3  0.014  p /H.'. 


Composite  = 5.1  g^ 


Composite  = o#  ^ 


m s 


rms 


2-4-3-C  (Gont. ) 

4.  Vehicle  Dynamica  Criteria 


Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G'a  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  ahocks/axis) 

See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G*g  peak* 
5 - 40  Hz  @ 0.  8 G' 3 peak 


%.,:4 


’V ' 


rr~— '‘■©-“V rr^ 

■'!  "V  Ms  . y.  <' 


« *‘o  . ; 


--  lit 


Zone  3 


ET  Inter  tank 


Subzone  3*1  ET  Intertank  (Stations  X(  1130  to  Xt  852).  Panels  1.  2. 

and  3 (General  Specifications) 

Same  as  Subzone  3-l-l«A  below. 

Subzone  3-l>l  Structural  Rings  at  Stations  Xt  1082.  X^  1034,  X^  941. 

and  X^897  in  Panels  1.  2.  and  3 of  the  ET  Intertank 
(General  Specifications) 

Sanne  as  Subzone  3-1 -1-A  below. 

Subzone  3-1-1-A  Input  to  Components  Mounted  on  Structural  Rings  at 

Stations  Xt  1082,  Xt  1034,  941,  and  Xt  807  in  Panels 

1.  2,  and  3 of  the  ET  Intertank.  Weight  of  Component 
< 25  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

@ 0. 

. 16  ^ / Hz 

20 

Hz 

0. 

045  i /Hz 

20 

- 50 

Hz 

@ +6  dB  / oc  t 

20 

40 

Hz 

+6 

( dB/oct 

50 

- 100 

Hz 

@ 1 

.00  i/Hz 

40 

320 

Hz 

@ 

0. 

17  g^/Hz 

100 

- 160 

Hz 

@ -- 

9 dB/oct 

320 

450 

Hz 

+S 

1 dB/oct 

160 

- 320 

Hz 

@ 0 

. 25  i /nz 

450 

800 

Hz 

(i 

0. 

50  /Hz 

320 

- 500 

Hz 

@ +9  dB  / oc  t 

800 

2000 

Hz 

@ 

-s 

1 dB/oct 

500 

- 800 

Hz 

@ 1 

. 00  ^ /Hz 

2000 

Hz 

@ 

0. 

032  i /Hz 

800 

- 2000 

Hz 

@ - 

10  dB/oct 

2000 

Hz 

@0. 

047^  /Hz 

Compos: 

ite  s 

: 29.0  g 

^rms 

Com] 

pos 

ite 

= 

20.  8 g 

2*  Lift-off  Random  Vibratiou  Criteria  (1  min/axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

.5) 

0.  010  i /Hz 

20 

Hz 

(5- 

0.  0026  ^ /Hz 

20 

- 110 

Hi 

k 

+6  dB/oct 

20 

- 60 

Hz 

(CJ 

+ 10  dB/oct 

:!0 

- 350 

Hz 

a 

0.  30  ^/Hz 

60 

- 200 

Hz 

(w 

0.  10  /Hz 

350 

- 500 

Hz 

in> 

+ 10  dB/oct 

200 

- 350 

Hz 

(0) 

+9  dB/ oct 

500 

- 800 

Hz 

(V 

1.  CO  ^ /Hz 

350 

- 800 

Hz 

0.  50  /Hz 

800 

- 2000 

Hz 

0 

-6  dB  /oc  t 

800 

- 2000 

Hz 

iil 

-6  dB  / cc  t 

2000 

Hz 

0.  16  g-  /Hz 

2000 

Hz 

(Tv 

0.  080  /Kz 

Compos 

ite 

= 30.  g 

"rvii  s 

Com] 

pOi? 

iTf! 

= 22.9  g 

■ rms 

Q-? 


3"1»1*A  (Cont*) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0. 64  ^ /Hz 
20  - 50  Hz  @ •(■6  dB/oct 

50  - 100  Hz  @ 4.  00  ^ /Hz 

100  - 160  Hz  @ -9  dB/oct 

160  - 320  Hz  @ 1.  00  /Hz 

320  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @4,00  i /Hz 
800  - 2000  Hz  @-10  dB/oct 
2000  Hz  @ 0.19  i /Hz 

Composite  s 58.1  g 

*rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  18  i/Hz 
20  - 40  Hz  @ +6  dB/oct 

40  - 320  Hz  @0,70  i /Hz 

320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @2.00  i /Hz 

800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  13  i /Hz 


Composite  s 41.  7 g 

®rms 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak’!' 

5 - 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  1 


* Design  Criteria  Only 


i 


Subzone  3-l-l-B  Input  to  Components  Mounted  on  Structural  Rings  at 

Stations  1082,  1034,  Xt  941,  and  Xj  897  in 

Panels  1,  2,  and  3 of  the  ET  Intertank.  Weight  of 
Component  a 25  but  < 75’ lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

Long. 

and  Tang 

. Axes 

20 

Hz 

@ 

0.  16  ^/Hz 

20 

Hz 

0.  045  i /Hz 

20  - 

35 

HZ 

@ 

+6  dB/oct 

20 

- 28 

Hz 

+6  dB/oct 

35  - 

100 

Hz 

@ 

0.  50  g?/Hz 

28 

- 320 

Hz 

@ 

o 

• 

o 

100  - 

160 

Hz 

@ 

-9  dB/oct 

320 

- 450 

Hz 

@ 

+9  dB/oct 

160  - 

320 

Hz 

@ 

0.  12  g^/Hz 

4fi0 

- 800 

Hz 

@ 

0.  25  i /Hz 

320  - 

500 

Hz 

@ 

+9  dB/oct 

800 

- 2000 

Hz 

@ 

-9  dB/oct 

500  - 

800 

Hz 

@ 

0.  50  i ^Hz 

2000 

Hz 

@ 

0.016  ilHz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

2000 

Hz 

0.023  i /Hz 

Composite 

s 20. 7 g 

®rms 

Composite 

- 14.7  g 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  010  i /Hz 
20  - 78  Hz  I +6  dB/oct 

78  - 350  Hz  0.  15  ^ /Hz 

350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  50  g^/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  ® 0.  081  i /Hz 

Composite  = 21.9 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  0026  i /Hz 

20  - 

. 48 

Hz 

@ 

+ 10  dB/oct 

48  - 

. 200 

Hz 

@ 

0.  050  i /Hz 

200  ■ 

■ 350 

Hz 

+9  dB/oct 

350  - 

. 800 

Hz 

0.  25  i /Hz 

800  ■ 

. 2000 

Hz 

-6  dB/oct 

2000 

Hz 

0.  040  i /Hz 

• 

Composite 

= 16.  2 g 

®rms 

3-1 -1-B  (ConU) 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axi 

20  Mz  & 0,64  ^ /Hz 
20  - 35  Hz  @ +6  dB/  oct 

35  - 100  Hz  @ 2.00  ^ /Hz 
loo  - 160  Hz  @ -9  dB/oct 

160  - 320  Hz  @ 0.  50  /Hz 
320  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 2.  00  ^ /Hz 
800  - 2000  Hz  @-10  dB/oct 
2000  Hz  @0.  095  g?  /Hz 

Composite  = 41.  3 g 

®rms 


Long,  and  T ang.  Axe  s 

20  Hz  @ 0.  18  g^/Hz 
20  - 28  Hz  @ +6  dB/  oct 

28  - 320  Hz  @ 0.  35  g^/ Hz 
320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @ 1.  00  g^ /Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0,  065  ^ /Hz 


Composite  = 29.  5 g 

rms 


4. 


5. 


Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G’s  peak*!* 

5 - 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peaks* 
5 - 40  Hz  @ 0.  8 G's  peak 


Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

* Design  Criteria  Only 


I 


Sttbzone  3-I-l-C  Input  to  Components  Mounted  on  Structural  Rings  at 

Stations  Xt  1082,  Xt  1034,  Xj  941,  and  Xj  897  in 
Panels  1,  2,  and  3 of  the  ET  Intertank.  Weight  of 
Component  5 75  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0*  16  i/Hz 

20 

- 25 

Hz 

@ 

+6  dB/oct 

25 

- loo 

Hz 

@ 

0.25  i/Hz 

100 

- 160 

Hz 

@ 

-9  dB/oct 

160 

- 320 

Hz 

@ 

0.  062  i /Hz 

320 

- 500 

Hz 

@ 

+9  dB/oct 

500 

- 800 

Hz 

@ 

0.  25  i/Hz 

800 

- 2000 

Hz 

@ 

-10  dB/oct 

2000 

Hz 

@ 

0.012  i/Hz 

Long,  and  Tang.  Axes 

20  - 320  Hz  @ 0.  042  i /Hz 

320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @ 0.  12  ^ /Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0080  i lUz 


Composite  =14.6  g Composite  = 10.4  a 

rms  ®rms 


2.  Lift-off  Random  Vibration  Criteria 
Radial  Axis 


20 

Hz 

@ 

0.  010  i /Hz 

20  - 

55 

Hz 

@ 

+6  dB/  oct 

55  - 

350 

Hz 

@ 

0.  075  i /Hz 

350  . 

500 

Hz 

@ 

+ 10  dB / oct 

500  . 

800 

Hz 

@ 

0.  25  i /Hz 

800  - 

2000 

Hz 

-6  dB/oct 

2000 

Hz 

@ 

o 

• 

o 

o 

N 

Composite  = 15.5  g 

rms 


(1  min/axis) 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0. 

0026  i /Hz 

20  - 

40 

Hz 

+ 10  dB/oct 

40  . 

. 200 

Hz 

0. 

O 

LP 

N 

200  ■ 

• 350 

Hz 

+S 

► dB/oct 

350  ■ 

• 800 

Hz 

0. 

12  i/HZ 

800  - 

■ 2000 

Hz 

(2 

-6 

> dB/oct 

2000 

Hz 

0. 

020  i /Hz 

Composite  = 1 1.  5 g 

°rms 


07 


(Coiit# ) 

3,  Boost  Random  Vibration  Criteria  (2  min/ axis) 


Radial  Axis 


20 

Hz 

@ 0.  64  ^ / Hz 

20  - 

25 

Hz 

@ +6  dB/oct 

25  - 

100 

Hz 

o 

o 

• 

100  - 

160 

Hz 

@-9  dB/oct 

160  - 

320 

Hz 

@ 0.  25  ^ /Hz 

320  - 

500 

Hz 

@ +9  dB/oct 

500  - 

800 

Hz 

O 

O 

• 

800  - 

2000 

Hz 

@-10  dB/oct 

2000 

Hz 

@0.047^ /Hz 

Composite  = 29.3 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/ 
See  Table  I 

* Design  Criteria  Only 


Long. 

and  Tang 

. Axes 

20 

- 320 

Hz 

@ 

0.  17  i/Hz 

320 

- 450 

HZ 

@ 

+9  dB/oct 

450 

- 800 

Hz 

@ 

0.  50  i /Hz 

800 

- 2000 

HZ 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.  032  i /Hz 

Composite  = 20.  8 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


OH 


Subzone  3-1-2 


Structural  Ring  at  Station  Xt  985  in  Panels  1*  2,  and 
3 o(  the  ET  Intertank  (General  Specifications) 


Same  as  Subzone  3-1-2-A  below. 


Subzone  3-1-2-A 


Input  to  Components  Mounted  on  Structura^Ring  at 
Station“Xt  985  in  Panels  I,  2,  and  3 of  the  ET  Intertank. 
Weight  of  Component  < 30  lb. 


I,  Acceptance  Test  Criteria  (1  min 


Radial  Axis 


20 

Hz 

@ 

0.  080  ^ /Hz 

20  - 

50 

Hz 

@ 

+6  dB/oct 

50  - 

100 

Hz 

@ 

O 

m 

• 

o 

100  - 

160 

Hz 

@ 

-9  dB/oct 

160  - 

320 

Hz 

@ 

0.  12  g^/Hz 

320  - 

500 

Hz 

@ 

+9  dB/oct 

500  - 

800 

Hz 

@ 

0.  50  i /Hz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

2000 

Hz 

@ 

0.023  g?/Hz 

Composite  = 20,  5 


axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  022  ^ /Hz 
20  - 40  Hz  @ +6  dB/oct 

40  - 320  Hz  @ 0.  087  ^ /Hz 

320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @ 0.25  ^ /Hz 

800  - 2000  Hz  (®  -9  dB/oct 

2000  Hz  ® 0.  016  ^ /Hz 


Composite  = 14.  7 gj.^2 


2.  Lift-off  Random  Vibration  Criteria  (1  min /axis) 


Radial  Axis 


20 

Hz 

@ 

0.  0050  ^ /Hz 

20  - 

no 

Hz 

+6  dB/oct 

no  - 

350 

Hz 

0.  15  i/Hz 

350  - 

500 

Hz 

+ 10  dB/oct 

500  - 

800 

Hz 

0.  50  i /Hz 

800  - 

2000 

Hz 

-6  dB/oct 

2000 

Hz 

0.  081  i /Hz 

Composite  = 21.8 


Long,  and  Tang.  Axes 

20  Hz  0.  0013  ^ /Hz 
20  - 60  Hz  +10  dB/oct 

60  - 200  Hz  (®  0.  050  /Hz 

200  - 350  Hz  +9  dB/oct 

350  - 800  Hz  (®  0.  25  /Hz 

800  - 2000  Hz  -6  dB/oct 

2000  Hz  'S  0.  040  gf  /Hz 

Composite  s 16.  2 


I 


3-1 -2-A  (Cent.) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  32  g*/Hz 
20  - 50  Hz  @ +6  dB/oct 

50  - 100  Hz  @ 2.00  i/Hz 

100  - 160  Hz  @ -9  dB/oct 

160  - 320  Hz  @ 0.50  i /Hz 

320  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 2.  00  ^ /Hz 
800  - 2000  Hz  @-l0  dB/oct 
2000  Hz  @0.095^ /Hz 

20  Hz  @ 0.  090  i /Hz 
20  - 40  Hz  @ +6  dB/oct 

40  - 320  Hz  @ 0.  35  i /Hz 

320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @ 1.  00  ^ /Hz_ 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0. 065  i /Hz 

Composite  = 41. 1 

Composite  = 29.4 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  I 

^ Design  Criteria  Only 


ion 


Subaone  3-1-2-B  Input  to  Components  Mounted  on  Structural  Ring  at 

Station  985  in  Panels  I9  2#  and  3 of  the  ET 
Intertank.  Weight  o£  Component  2 30  but  < 90  lb. 


1,  Acceptance  Teat  Criteria  (1  min/ascis) 

Radial  Aids  Long,  and  Tang.  Axes 


20 

Hz 

@ 

o 

oo 

o 

• 

o 

20  - 

35 

Hz 

@ 

+6  dB/oct 

35  - 

100 

Hz 

@ 

0.  25  i /Hz 

100  - 

160 

Hz 

@ 

-9  dB/oct 

160  - 

320 

Hz 

@ 

0.  062  i /Hz 

320  - 

500 

Hz 

@ 

+9  dB/oct 

500  - 

800 

Hz 

@ 

0.  25  i /Hz 

800  - 

2000 

Hz 

-10  dB/oct 

2000  Ha  @ 0.012  i /Hz 


Composite  =14.  6 

2.  Liift-off  Random  Vibration  Crite 
Radial  Axis 

20  Hz  @ 0.  0050  i /Hz 
20  - 78  Hz  @ +6  dB/oct 

78  - 350  Hz  @ 0.  075  ^ /Hz 

350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  25  ^ /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  040  ^ /Hz 

Composite  = 14.8  gj.^g 


20  Hz  @ 0.  022  i /Hz 
20  - 28  Hz  @ +6  dB/oct 

28  - 320  Hz  @ 0.  042  i /Hz 

320  - 450  Kz  @ +9  dB/oCt 
450  - 800  Hz  @ 0.  12  ^ /HZ 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0,  0080  i /Hz 


Composite  = 10.4  gj.^g 

ia  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  ® 0.  0013  i /Hz 
20  - 42  Hz  @ +10  dB/oct 

42  - 200  Hz  @ 0.  025  i /Hz 

200  - 350  Hz  @ +9  dB/oct 

350  - 800  Hz  ® 0.  12  ^ /Hz 

800  - 2000  Hz  (Si  -6  dB/oct 

2000  Hz  (?  0:  020  i /Hz 

Composite  =11.4 


101 


I 


3*1>2*£|  (Cont«) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0.  32  g?  /Hz 
20  - 35  Hz  @ +6  dB/oct 

35  - 100  Hz  @ LOO  i^/Hz 

100  - 160  Hz  @ -9  dB/oct 

160  - 320  Hz  @ 0.  25  g? /Hz 

320  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 1.  00  ^ /Hz 

800  - 2000  Hz  @-l0  dB/oct 
2000  Hz  @0.047g?/Hz 

Composite  s 29.  2 g 

rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  090  i /Hz 
20  - 28  Hz  @ •!-6  dB/oct 

28  - 320  Hz  @ 0.017  gf /Hz 

320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @ 0.  50  ^ /HZ 

800  - 2000  Hz  @ -9  dB/oct 
200C  Hz  @ 0.  032  i /Hz 


Composite  = 20.  8 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 
5 - 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks/axis) 


See  Table  I 

* Design  Criteria  Only 


Subzone  3-1-2-C  Input  to  Components  Mounted  on  Structural  Ring  at 

Station  985  in  Panels  1,  2«  and  3 of  the  ET 
Intertaftk.  Weight  of  Component  - 90  lb* 

1*  Acceptance  Test  Criteria  (1  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 


20  Hz  @ 0.  080  i /Hz 


20  - 

25 

Hz 

+6  dB/oct 

25  - 

100 

Hz 

0.  12  gf /Hz 

100  - 

160 

Hz 

@ 

-9  dB/oct 

160  - 

320 

Hz 

@ 

0.  030  i /Hz 

320  - 

500 

Hz 

@ 

+9  dB/oct 

500  - 

800 

Hz 

0.  12  i /Hz 

800  - 

2000 

Hz 

-10  dB/oct 

2000 

Hz 

@ 

0.  006  ^ /Hz 

Compos 

ite 

s lO.l  g 

®rms 

2.  Lift-off  Random  Vibration  Crite 

Radial  Axis 

20  Hz  @ 0.  0050  i /Hz 
20  - 55  Hz  @ +6  dB/oct 

55  - 350  Hz  @ 0.  037  i /Hz 
350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  12  /Hz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  0.  020  i /Hz  • 

Composite  = 10.9  g 

®rms 


20  - 320  Hz  @ 0.021  if /Hz 

320  - 450  Hz  (®  +9  dB/oct 
450  - 800  Hz  @ 0.062  i /Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  0.  0040  ^ /Hz 


Composite  = 7.  3 g^.^^ 
ia  (1  min/axis) 


Long,  and  Tang.  Axes 


20 

Hz 

0.  0013  g^  /Hz 

0 

1 

30 

Hz 

(ip 

+ 10  dB/oct 

30  - 

200 

Hz 

(a) 

0.012  g^/Hz 

200  - 

350 

Hz 

(® 

+9  dB/oct 

350  - 

800 

Hz 

0.  060  g^  /Hz 

800  - 

2000 

Hz 

Oi 

-6  dB/oct 

2000 

Hz 

rw 

0.  010  g^  /Hz 

Composite  = 8.  1 c 

^ ®rms 


3«1«2**C  (Contd) 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0.  32  /Hz 
20  - 25  Hz  @ H dB/oct 

25  - 100  Hz  @ 0.50  i? /Hz 

100  - 160  Hz  @ -9  dB/oct 

160  - 320  Hz  @ 0.  12  g? /Hz 

320  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 0.  50  g;^  /Hz 
800  - 2000  HZ  @-10  dB/oct 
2000  Hz  @0.  023  gf  /Hz 

Composite  s 20.  7 g 

^ ®rms 


Long,  and  Tang.  Axes 

20  - 320  Hz  @ 0.  085  i /Hz 
320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @0.ZS  i /Hz 
800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.016  i/Hz 


Composite  s 14.7  g 

TtCi\ 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

* Design  Crite;ria  Only 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 


Subzone  3-2  ET  Intertank  (Stations  Xt  U30  Xt  852)  Panels  4 and  5 

(General  Specifications) 


Same  as  Subzone  3-2-1 -A  below. 


Subzone  3-2-1 


Structural  Rings  at  Stations  Xt  1082,  Xt  1034,  Xj  941, 
And  Xt  897  in  Patnels  4 and  5 of  the  ET  Inter  tank. 
(General  Specifications) 


Same  as  Subzone  3-2-1 -A  below. 


Subzone  3-2- 1-A 


Input  to  Components  Mounted  on  Structural  Rings  at 
Stations  X(  1082,  Xt  1034,  Xt  941  abd  Xt  897.  in 
Panels  4 and  5 of  the  ET  Intertank.  Weight  of 
Components  ^ 50  lb* 


la  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  018  g*/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 340  Hz  @ 0. 16  g*/Hz 

340  - 515  Hz  @ +10  dB/oct 

515  - 800  Hz  @ 0.  62  g^/HTi 

800  - 2000  Hz  (®  -9  dB/oct 

2000  Hz  @ 0.  040  g*/Hz 

Composite  = 22.  3 

2.  Lift-off  Random  Vibration  Crite 

Radial  Axis 

20  Hz  @ 0.  0058  g^/Hz 
20  - 120  Hz  @ +4  dB/oct 

120  - 330  Hz  @ 0.  062  gVHz 

330  - 500  Hz  (3 +10  dB/oct 

500  - 800  Hz  (S  0.  25  g^/Hz 

800  - 2000  Hz  -6  dB/oct 

2000  Hz  0.  040  g^/Hz 


Long,  and  Tang.  Axes 

20  Hz  @ O.Oi:  g’  l-iz 
20  - 30  Hz  @ +6  dB/oct 

30  - 200  Hz  @ 0.  038  g^/Hz 

200  - 415  Hz  (S  +10  dB/oct 

415  - 800  Hz  ® 0.42  g^/Hz 

800  - 2000  Hz  ® -9  dB/oct 

2000  Ho  (®  0.  028  g^/Hz 

Composite  = 18.6  gj.^g 

ia  ( 1 min/axis) 

Long,  and  Tang.  Axes 

20  Kz  (a>  0.0011  g“/Hz 
20  - 60  Hz  (<]>  +9  dB/oct 

60  - 230  Hz  f”)  0.029  gVHz 

230  - 360  Hz  'S'  + 10  dB/ oct 

360  - 2000  Hz  '®  0.  12  gVHz 


rms 


Composite  = 15.4  g_„. 


Composite  = 14.  8 g 


3-2-1-A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (2  min/ axis) 


Radial  Axis 

20  Hz  @ 0.071  gVHz 
20  - 60  Hz  @ 46  dB/oct 

60  - 340  Hz  @ 0.  62  gVHz 
340  - 515  Hz  @ +10  dB/oct 

515  - 800  Hz  @ 2.  50  gVHz 

800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0. 16  gVHZ 

Composite  = 44.  6 g^^^ 


Long,  and  Tang.  Axes 

20  Hz  @ 0.067  g*/Hz 


20  - 

30 

Hz  @ 

+6  dB/oct 

30  - 

200 

Hz  @ 

0.  15 

gVHz 

200  - 

415 

Hz  @ 

+ 10  dB/oct 

415  - 

800 

Hz  @ 

1.67 

gVHz 

800  - 

2000 

Hz  @ 

-9  dB/oct 

2000 

Hz^ 

0.  11 

gVHz 

Composite 

a 37, 

.2  g 

®rms 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

* Design  Criteria  Only 


OF  TOE 


Suhzotie  3-2- 1 -B  Input  to  Components  Mounted  on  Structural  Rings  At 

Stations  Xt  1082,  Xt  1034,  Xt  941  and  Xt  897,  in 
Panels  4 and  5 of  the  Ef  Inter  tank.  Weight  of 
Component  S 50  but  <150  lb, 

1.  Acceptance  Test  Criteria  (1  min /axis) 


Radial  Aids 

20  Ha  @0,018  gVHa 
20  - 42  Hz  @ +6  dB/oct 

42  - 340  Hz  @ 0.  078  g^Hz 
340  - 515  Hz  @ +10  dB/oct 

515  - 800  Hz  @ 0.  30  gVHz 

800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.020  gVHz 

Composite  = 15.  8 


Long,  and  Tang.  Axes 

20  - 200  Hz  @ 0.019  g^Hz 

200  - 415  Hz  @ +10  dB/oct 

415  - 800  Hz  @ 0.21  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.014  g^/Hz 


Composite  13.  1 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0037  gVHz 
20  - 100  Hz  @ +4  dB/oct 

100  - 330  Hz  @ 0.  031  g^/Hz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  12  g^/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  g^/Hz 

Composite  = 10.8  gj.^g 


Long,  and  Tang.  Axes 


20 

Hz 

0.  0010  g^/Hz 

20  - 

48 

Hz 

@ +9  dB/oct 

48  - 

. 230 

Hz 

<a  0.015  gVHz 

230  - 

■ 360 

Hz 

(®  + 10  dB/ oct 

360  - 

. 2000 

Hz 

@ 0.062  g^/Hz 

Composite  = 10.5  g^.^^ 

3. 


Boost  Random  Vibration  Criteria 


(2  min/axis) 


Radial 

Axis 

Long. 

, and  Tang 

Axes 

20 

Hz 

0.071  g*/Hz 

20 

- 200 

Hz 

(3 

0.075 

gVHz 

20  - 

42 

Hz 

@ 

+6  dB/oct 

200 

- 415 

Hz 

(3 

+ 10  dB/oct 

42  - 

340 

Hz 

@ 

0.  31  g*/Hz 

415 

- 800 

Hz 

(3 

0.83  g 

;‘/Hz 

340  - 

515 

Hz 

(3 

+ 10  dB/oct 

800 

- 2000 

Hz 

-9  dB/oct 

515  - 

800 

Hz 

@ 

1.20  gVHz 

2000 

Hz 

0.054 

g‘/Hz 

800  - 

2000 

Hz 

(® 

-9  dB/oct 

2000 

Hz 

0.079  gVHz 

rm; 


Composite  = 31.  6 g 


Composite  = 26.  3 g 


3.2. UB  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Ha  @ 0.  6 G’s  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

See  Table  I 

* Design  Criteria  Only 


Subzone  3-2-1-C  Input  to  Components  Mounted  on  Structural  Rings  At 

Stations  Xt  1082,  Xt  1034,  Xt  94 1 and  Xt  897.  in 
Panels  4 and  5 of  the  ET  Inter  tank.  Weight  of 
Components^  150  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

0.018  g*/Hz 

20  - 

30 

Hz 

+6  dB/oct 

30  - 

340 

Hz 

(g 

0.040  gVHz 

340  - 

515 

Hz 

@ 

+ 10  dB/oct 

515  - 

800 

Hz 

@ 

0. 16  gVHz 

800  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.010  gVHz 

Composite 

= 11.  2 g 

®rms 

Long,  and  Tang.  Axes 

20  - 200  Hz  @ 0.0095  g^/Hz 
200  - 415  Hz  @ +10  dB/oct 
415  - 800  Hz  @ 0.  11  g^/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0068  gVHz 


Composite  = 9.  3 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  - 

20  Hz  @ 0.  0028  gVHz 
75  Hz  @ +4  dB/oct 

20  Hz  @ 0.0010  gVHz 
20  - 38  Hz  @ +9  dB/oct 

75  - 

330  Hz  @0.016  gVHz 

38  - 230  Hz  @ 0.0075  gVHz 

330  - 

500  Hz  @ +10  dB/oct 

230  - 360  Hz  @ +10  dB/oct 

500  - 

800  Hz  @ 0.  062  gVHz 

360  - 2000  Hz  @0.031  g^Hz 

800  - 

2000  Hz  @ -6  dB/oct 
2000  Hz  @0.010  gVHz 

Composite  ss  7.  7 g^^j^g 

Composite  = 7.  4 g^^j^g 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0.071  g^Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 340  Hz  @ 0. 16  g^Hz 
340  - 515  Hz  @ +10  dB/oct 

515  - 800  Hz  @ 0.  62  g^/Hz 

800  - 2000  Hz  (S  -9  dB/oct 

2000  Hz  ^ 0.040  g-/Hz 

Composite  = 22.4 


Long,  and  Tang.  Axes 

20  - 200  Hz  @ 0.038  gVHz 

200  - 415  Hz  @ +10  dB/oct 

415  - 800  Hz  ® 0.42  gVHz 

800  - 2000  Hz  (S>  -9  dB/oct 

2000  Hz  ® 0.027  gVHz 


Composite  s 18.6  g 

^ *=’rms 


3-2- 1-C  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 @ 0.  6 G's  peak« 

5 • 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  0.  8 G's  peak* 
5 - 40  Hz  @ 0.8  G’s  peak 


I 


Subzone  3-2-2  Structural  Ring  at  Station  Xt  985  in  f^anels  4 and  5 of 

the  Et  Intertank.  (General  Specifications) 


Sstni6  218  Subzone  3- 2-2 -A  below. 

Subzone  3-2-2-A  Input  to  Components  Mounted  on  Structural  Ring  At 

Station  985  in  Panels  4 and  5 of  the  ET  Intertank. 
Weight  of  Components  < 75  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0048  g^/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 330  Hz  # 0.  042  gVHz 
330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  17  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.011  g*/Hz 

Composite  = 11.  6 g^^^ 


Long,  and  Tang.  Axes 

20  Hz  <3  0.0042  g^/Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 200  Hz  @ 0.  0095  gVHz 

200  - 420  Hz  @ +10  dB/oct 

420  - 800  Hz  @ 0.  11  g^/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0072  g^/Hz 

Composite  s 9.  6 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 0.0016  gVHz 

20  - 

. 120 

Hz 

@ +4  dB/ 

^oct 

120  • 

. 330 

Hz 

@ 0.018 

gVHz 

330  - 

. 500 

Hz 

<3+10  dB/oct 

500  - 

. 800 

Hz 

(3  0.070 

gVHz 

800  ■ 

. 2000 

Hz 

(3  -6  dB, 

/oct 

2000 

Hz 

@ 0.011 

gVHz 

Composite  ~ 3.  1 

®rms 

Long,  and  Tang.  Axes 

20  Hz  0.00030  g^/Hz 
20  - 60  Hz  (3  +9  dB/oct 

60  - 230  Hz  (3  0.0080  gVMz 

230  - 360  Hz  <3  + 10  dB/oct 

360  - 2000  Hz  <3  0.035  g*/Hz 


1 1 1 


Composite 


3.2-2>A  (Cent.) 

3.  Boost  Random  Vibration  Criteria  (2  m in/axis) 


Radial  Axis 

20  Hz  @ 0.  019  g*/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 330  Hz  @ 0. 17  g^/Hz 

330  - SOO  Hz  @ +10  dB/oct 
500  - 800  Hz  @ 0.  67  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.045  g*/Hz 

Composite  = 23.  2 g^^g 

4.  Vehicle  Dynamics  Criteria 
Longitudinal  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.017  gVHz 

20  - 

30 

HZ 

@ 

+ 6 dB/oct 

30  - 

. 200 

Hz 

@ 

0.038  g*/Hz 

200  - 

. 420 

Hz 

@ 

+ 10  dB/oct 

420  ■ 

• 600 

Hz 

@ 

0.45  gVHz 

800  ■ 

• 2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.029  g*/Hz 

Composite  = 19.  2 g^^g 


Lateral  Axes 


2-  5Hz@0.6G's  peak»N  2-  5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G‘s  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 


* Design  Criteria  Only 


I 


I 


Subzone  3-2-2-B  Input  toCompononts  Mounted  on  Structural  Ring  At 

Station  985  in  panels  4 and  5 of  the  ET  Intertank. 
Weight  of  Components  S75  but<  225  lb. 

!•  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 0048  g*/Hz 
20  - 42  Hz  @ +6  dB/oct 

42  - 330  Hz  @ 0.021  gVHz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.080  g*/Hz 
800  - 2000  Hz  @ -?  dB/oct 

2000  Hz  @ 0.  0052  g*/Hz 

20  - 200  Hz  @ 0.0048  g^/Hz 

200  - 420  Hz  @ +10  dB/oct 
420  - 800  Hz  @ 0.055  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0035  g^/Hz 

Composite  s 8.  0 

Composite  = 6.  8 

2.  Lift-off  Random  Vibration  Criteria 

(1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0011  g^/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 330  Hz  @ 0.0090  g^/Hz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  035  g^/Hz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0058  g*/Hz 

20  Hz  @ 0.00030  g^/Hz 
20  - 48  Hz  @ +9  dB/oct 

48  - 230  Hz  @ 0.0038  gVHz 

230  - 360  Hz  @ + 10  dB/oct 

360  - 2000  Hz  @ 0.018  g^/Hz 

Composite  = 5.  8 gj.^jjg 

Composite  = 5.  5 g^^g 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @0.019  gVHz 
20  - 42  Hz  @ +6  dB/oct 

42  - 330  Hz  @ 0.083  gVHz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  32  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  021  g*/Hz 

20  - 200  Hz  @ 0.019  gVHz 

200  - 420  Hz  @ +10  dB/oct 
420  - 800  Hz  @ 0.22  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.014  gVHz 

Composite  = 16.  1 gj.^g 

Composite  = 13.6 

in 


3.2-2-B  (Cont. ) 

4.  Vehicle  Dynarnice  Criteria 

Longitudinal  Axis 

2 - 5 H*  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


See  Table  I 

* Design  Criteria  Only 


1 ’ 4 


I 


Subzone  3-2-2-C  Input  to  Components  Mounted  on  Structural  Ring  At 

Station  985  in  Panels  4 and  5 of  the  ET  Intertank. 
Weight  of  Components  - 225  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0048  gVHz 
20  - 30  Hz  @ +6  dB/oct 

30  - 330  Hz  @ 0.011  gVHz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  040  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0025  gVHz 

20  - 200  Hz  @ 0.0024  g*/Hz 

200  - 420  Hz  @ +10  dB/oct 

420  - 800  Hz  @ 0.  028  g^Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0018  g^/Hz 

Composite  s 5.  7 

Composite  = 4.  8 g 

^ rms 

Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0012  gVHz 
20  - 75  Hz  @ +4  dB/oct 

75  - 330  Hz  @ 0.  0068  gVHz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.026  g*/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0042  gVHz 

20  Hz  @ 0.00030  gVHz 
20  - 38  Hz  (S  +9  dB/oct 

38  - 230  Hz  @ 0.0032  gVHz 

230  - 360  Hz  @ +10  dB/oct 

360  - 2000  Hz  @ 0.014  g^Hz 

Composite  = 5.0 

Composite  = 5.0  g 

*’rms 

Boost  Random  Vibration  Criteria 

(2  min/ axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  019  g^/Hz 
20  - 30  Hz  +6  dB/oct 

30  - 330  Hz  @ 0.  042  g^Hz 

330  - 500  Hz  <® +10  dB/oct 

500  - 800  Hz  0.  16  g^Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0,  010  gVHz 

20  - 200  Hz  ® 0.  0096  g^Hz 

200  - 420  Hz  (3 +10  dB/oct 

420  - 800  Hz  (®  0.  11  g^/Hz 

800  - 2000  Hz  ® -9  dB/oct 

2000  Hz  (S  0.0074  gVHz 

Composite  = 11.4 

Composite  = 9.  6 g 

^ ^rmvS 

1 1 5 


I 


3>2«2>C  (Cont. ) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • **  @ 0.  6 G's  peak* 

A iO  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 
See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.8  G's  peak* 
5 • 40  Hz  @ 0.8  G's  peak 


I 


1 


Subzon©  3-2-3  SRB  Beam  at  Station  Xt  989  of  the  ET  intertank. 

(General  Specifications) 


Same  as  Subzone  3-2-3-A  below. 

Ciihzone  3-2-3-A  Input  to  Components  Mounted  oh  the  SRB  Beam  At 

Station  Xt  985  of  the  ET  Intertank. 


1,  Acceptance  Test  Criteria  (1  min/axis) 


and  Axes 

20  Hz  @ 0.0021  g^/Hz 
20  - 40  Hz  @ +9  dB/oct 

40  - 120  Hz  @ 0.  019  g*/Hz 
120  - 160  Hz  @ -9  dB/oct 

160  - 310  Hz  @ 0. 0080  g*/Hz 
310  - 420  Hz  @ +10  dB/oct 
420  - 800  Hz  @ 0. 022  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0014  g*/Hz 


Yt  Axis 

20  Hz  @ 0.00095  g*/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 330  Hz  @ 0.0085  g*/Hz 

330  - 500  Hz  @ + 10  dB/oct 

500  - 800  Hz  @ 0.032  g*/Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0022  g*/Hz 


Composite  = 5.  5 Composite  = 5.  Z 


2,  Lift-off  Random  Vibration  Criteria  (1  mln/axls) 


X(  and  Zt  Axes 

20  Hz  @ 0.00077  gVHz 
20  - 65  Hz  @ +9  dB/oct 

65  - 160  Hz  @ 0.  026  g^/Hz 

160  - 360  Hz  @ -3  dB/oct 
360  - 2000  Hz  @ 0.012  gVHz 


Axis 

20  Hz  @ 0.00064  g*/Hz 
?,0  - 120  Hz  @ +4  dB/oct 

120  - 330  Hz  @ 0.0066  g^/Hz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.027  gVHz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0043  g'/Hz 


Composite  s 5.  0 


Composite  = 5.  0 


1 1 T 


3-2*3>A  (Com.) 

3,  Boost  Random  Vibration  Criteria  (2  min/ axis) 


X(  and  Z(  Axes 

20  Hz  @ 0. 0085  g*/Hz 
20  - 40  Hz  @ +9  dB/oct 

40  • 120  Hz  @ 0. 076  g‘/Hz 

120  - 160  Hz  @ -9  dB/oct 

160  - 310  Hz  @ 0.032  g*/Hz 

310  - 420  Hz  @ +10  dB/oct 
420  - 800  Hz  @ 0.090  g*/Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0058  g*/Hz 

Composite  = 1 1.  0 g^^^  Composite  = 10. 4 g^^^ 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2-  5 Hz  @ 0.  6 G's  peak*  2-  5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

# Design  Criteria  Only 


Yt  Axis 

20  Hz  @ 0.0038  g‘/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 330  Hz  @ 0.034  g*/Hz 

330  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0. 13  g*/Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0090  g*/Hz 


RipRODUcmiTy  OF  tuf 

ORlOtNAti  PAGE  IS  POOR 


Subaono  3>3 


ET  Intertank  (Stations  Xt  1130  to  8S2),  Panels  6, 
It  and  8 (General  Spec  ideations) 


Same  as  Subaone  3-3- 1-A  below* 


Subzone  3-3-1 


Structural  Rings  at  Stations  1082*  X(  1034  (Partial), 
Xt  941,  and  Xt  897  in  Panels  6,  7,  and  8 of  the  ET 
Intertank  (General  Specifications) 


Same  as  Subzone  3-3- l-A  below* 


Subzone  3-3- l-A 


Input  to  Components  Mounted  on  Structural  Rings  at 
Stations  Xt  1082,  Xt  1034  (Partial),  X^  941  and  897 
in  Panels  6,  7,  and  8 of  the  ET  Intertank.  Weight 
of  Component  < 25  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20  Hz  ® 0.  0080  r /Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0030  i/Hz 


20  - 

50 

Hz 

@ 

+S 

1 dB/oct 

20  - 

60 

Hz 

@ 

+6  dB/oct 

50  - 

290 

Hz 

(S 

0. 

12  i/Hz 

60  - 

260 

Hz 

0 

0.  025  i /Hz 

290  - 

500 

Hz 

@ 

+6 

> dB/oct 

260  - 

500 

Hz 

+9  dB/oct 

500  - 

800 

Hz 

@ 

0. 

3"  i/Hz 

500  - 

800 

Hz 

0.  17  g’  /Hz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

2000  Hz  @ 0.018  i /Hz 
Composite  = 17.5  g 


rms 


2000  Hz  @ 0.  0085  i /Hz 
Composite  = 11,4  g 


'rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


20  Hz  @ 0.010  i /Hz 


Long,  and  Tang.  Axes 

20  Hz  (a)  0.  0020  g /Hz 


20  - 

110 

Hz 

+6  dB/oct 

20  - 

70 

Hz 

((V 

+9  dB 

/oc  t 

1 10  - 

350 

Hz 

& 

0.  30  i/Hz 

70  - 

170 

Hz 

(S' 

0.  090 

r/Hz 

350  - 

500 

Hz 

+ 10  dB/oct 

170  - 

400 

Hz 

ffl 

+6  dB 

/oct 

500  - 

800 

Hz 

fa) 

1.00  i/Hz 

400  - 

800 

Hz 

(tl 

0.  50  1 

i / Hz 

800  - 

2000 

Hz 

f® 

-6  dB/  oct 

800  - 

2000 

Hz 

f® 

-6  dB 

/oct 

2000 

Hz 

f® 

0.  16  i /Hz 

2000 

Hz 

f® 

0.  094 

i /Hz 

Composite  = 30,6  g 


rms 


Composite  = 22.0  g 


rms 


3»3»1  -A  (Cont« ) 

3.  Boost  Random  Vibration  Criteria  (2  min /axis) 


Radial  Axis 

20  Hz  @ 0.031  i/Hz 
20  - 50  Hz  @ +9  dS/oct 

50  - 290  Hz  @ 0.  50  ^ /Hz 
290  - 500  Hi  @ +6  cB/oct 
500  - 800  Hz  @ 1.  50  i /Hz 

800  - 2000  Hz  @ -10  dB/oct 
:000  Hz  @ 0.  074  i /Hz 

Composite  = 35.  0 e 

®rms 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  Peak* 

5 - 40  Hz  @ 0.6  G's  Peak 

5.  Shock  Test  Criteria 
See  Table  I 


Long,  and  Tang.  Axes 

20  Hz  @ 0.012  i/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 260  Hz  @ 0.  10  ^ /Hz 
260  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 0.70  ^ /Hz 
800  - 2000  Hz  @ -10  dB/oct 
2000  Hz  @ 0.  034  i /HZ 

Composite  = 22.9  g 

rmj 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  Peak* 

5 - 40  Hz  @ 0.  8 G's  Peak 


* Design  Criteria  Only 


SubKone  3-3- 1-B  Input  to  Components  Mounted  on  Structural  Rings  at 

Stations  Xt  1082,  Xt  1034  (Partial),  X(  941  and  Xt  897 
on  Panels  6,  7,  and  8 of  the  ET  Inter  tank.  Weight 
of  Component  ^ 25  but  < 75  lb* 


1.  Acceptance  Test  Criteria  (1  min 
Radial  Axis 


20 

Hz 

@ 

0.  0080  i /Hz 

20  - 

40 

Hz 

@ 

+9  dB/oct 

40  - 

290 

Hz 

@ 

0.  063  i /Hz 

290  - 

500 

Hz 

@ 

+6  dB/oct 

500  - 

800 

HZ 

@ 

0.  19  i IHz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

2000 

Hz 

@ 

0.  0010  g^/Hz 

Compos 

ite 

s 12.  3 g 

*rms 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0030  i /Hz 
20  - 42  Hz  @ +6  dB/oct 

42  - 260  Hz  @ 0.013  ^ /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  088  i /Hz 
800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0043  i /Hz 

Composite  s 8. 1 g 

*rms 


2*  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0.010  i /Hz 

20  • 

78 

Hz 

@ 

+6  dB/oct 

78  - 

350 

Hz 

@ 

0.  15  if'/Hz 

350  - 

500 

Hz 

@ 

+10  dB/oct 

500  . 

800 

Hz 

@ 

0.50  g’  /Hz 

800  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

O.OBO  i ! Viz 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0020  i /Hz 
20  - 56  Hz  @ +9  dB/oct 

56  - 170  Hz  @ 0.  045  i /Hz 

170  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0.  25  g?  /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  047  i /Hz 


Composite  s 21.9  g 

^ '’rms 


Composite  s 15.6  g 

®rms 


3. 


Boost  Random  Vibration  Criteria 


(2  min/axis) 


Radial  Axis 


20 

Hz 

(® 

0.031  i /Hz 

20  - 

40 

Hz 

@ 

+9  dB/oct 

40  - 

290 

Hz 

0.  25  i /Hz 

290  - 

500 

Hz 

+6  dB/oct 

500  - 

800 

Hz 

@ 

0.  75  g^/Hz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

2000 

Hz 

q 

0.  037  g /Hz 

Long*  and  Tang.  Axes 


20 

Hz 

0.  C\2  i iHz 

20  - 

42 

Hz 

+6  dB/oct 

42  - 

260 

Hz 

0.  050  i /Hz 

260  - 

500 

Hz 

q 

+9  dB/oct 

500  - 

800 

Hz 

0.  35  i /Hz 

800  - 

2000 

Hz 

-10  dB/oct 

2000 

Hz 

0.017  i /Hz 

Composite  = 24.  7 g 

^ c? 


Composite  = 16.2  g 


3-3-1-B  (Cont.) 


4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /aixis) 

See  Table  1 

* Design  Criteria  Only 
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Subzonc  3-3- l-C  Input  to  Components  Mounted  on  Structural  Rings  at 

Stations  Xt  1082,  Xt  1034  (Partial).  X^  941.  and 
Xt  897  in  Panels  6,  7,  and  8 of  the  ET  Intertank. 
Weight  of  Component  — 75  lb.  but  ^ 225  lb. 


1.  Acceptance  Test  Criteria  (1  min 

Radial  Ajtis 

20  Hz  @ 0.  0080  i /Hz 
20  - 32  Hz  @ +9  dB/oct 

32  - 290  Hz  @ 0.  033  i /Hz 

290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0.  095  i /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0050  i /Hz 

Composite  = 8.  8 g 

“rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0030  i /Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 260  Hz  @ 0.  0063  i /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  045  ^ /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0023  /Hz 

Composite  = 5.8 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

o 

O 

• 

o 

20  - 

55 

Hz 

@ 

+6  dB/oct 

55  - 

. 350 

Hz 

@ 

0.  075  i /Hz 

350  - 

. 500 

Hz 

© 

+ 10  dB/oct 

500  - 

. 800 

Hz 

© 

0.  25  i /Hz 

800  • 

. 2000 

Hz 

© 

-6  dB/oct 

2000 

Hz 

© 

0.  040  i /Hz 

Composite  = 15.5 


Long,  and  Tang.  Axes 


20 

Hz 

© 

0. 

0020  /Hz 

20  - 

45 

Hz 

© 

+9 

• dB/oct 

45  - 

. 170 

Hz 

© 

0. 

023  i /Hz 

170  - 

. 400 

Hz 

© 

+6 

> dB/oct 

400  - 

. 800 

Hz 

© 

0. 

13  i/Hz 

800  ■ 

■ 2000 

Hz 

© 

-£ 

» dB/oct 

2000 

Hz 

© 

0. 

024  i /Hz 

Comoosite  =11.0  g,^^ 

^rms 


3,  Boost  Random  Vibration  Criteria  (2  min/ axis  ) 


Radial  Axis 


20 

Hz 

© 

0.031  i /Hz 

20  - 

32 

Hz 

© 

+9  dB/oct 

32  - 

290 

Hz 

© 

0.  13  g^/Hz 

290  - 

500 

Hz 

© 

+6  dB/oct 

500  - 

800 

Hz 

© 

0.  38  g’  / Hz 

800  - 

2000 

Hz 

© 

-10  dB/oct 

2000 

Hz 

© 

0.  019  i /Hz 

Long,  and  Tang.  Axes 


20 

Hz 

© 

0. 

012  i /Hz 

20  - 

30 

Hz 

© 

+6 

» dB/oct 

30  - 

260 

Hz 

© 

0. 

025  i /Hz 

260  - 

. 500 

Hz 

© 

+9  dB/oct 

500  - 

■ 800 

Hz 

0. 

18  i /Hz 

800  - 

. 2000 

Hz 

fa 

-] 

10  dB/oct 

2000 

Hz 

© 

0. 

O 

o 

o 

Composite  = 17,7  g 


Composite  = 11.6  g 


3-3- 1-C  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5-40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  I 

* Design  Criteria  Only  


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peaK 


ttWBODVCIBlWnf  OF  THE 

oSal  page  is  poor 
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i 


Subsone  3-3- 1-D  Input  to  Components  Mounted  on  Structural  Rings  at 

Stations  Xt  1082,  Xt  1034  (Partial)*  Xt  941,  and 
Xt  897  in  Panels  6,  7,  and  8 of  the  ET  Intertank. 
Weight  of  Component  - 225  lb. 


1.  Acceptance  Test  Criteria  (Iminj 
Radial  Axis 

20  Hz  @ 0.  0080  i /Hz 
20  - 26  Hz  @ +9  dB/oct 

26  - 290  Hz  @ 0.  016  ^ /Hz 

290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0.  048  i / Hz 
800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0,  0023  i /Hz 

Composite  = 6.2 

2.  Lift-off  Random  Vibration  Crite 
Radial  Axis 

20  Hz  @ 0.  010  ^ /Hz 
20  - 39  Hz  @ +6  dB/oct 

39  - 350  Hz  @ 0.  038  i /Hz 

350  - 500  Ha  @ +10  dB/oct 

500  - 800  Hz  @ 0.  12  ^ /Hz 

800  - 2000  Hz  § -6  dB/oct 

2000  Hz  @ 0.  020  /Hz 

Composites  11,0  g 

^ rm  s 


axis) 

Long,  and  Tang.  Axes 

20  - 260  Hz  @ 0.  0033  ^ /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  023  ^ /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.0011  g'/Hz 


Composite  = 4.  1 g^^g 

ia  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0020  i /Hz 
20  - 37  Hz  @ +9  dB/oct 

37  - 170  Hz  @ 0.012  g* /Hz 

170  - 400  Hz  @ +6  dB/oct 

400  - 800  Hz  @ 0.  065  ^ /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  012  ^ /Hz 

Composite  = 7,6  g 

^ ^rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


'} 


3 


i 


Radial  Axis 

20  Hz  @0,031  ^ /Hz 
20  - 26  Hz  @ +9  dB/oct 

26  - 290  Hz  @ 0.  065  ^ /Hz 

290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0.  19  r /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0090  / Hz 

Composite  = 12.5 


Long,  and  Tang.  Axes 

20  - 260  Hz  @ 0.  013  ^ /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  090  ^ /Hz 

800  - 2000  Hz  w -10  dB/oct 

2000  Hz  'n  0.  0045  ^ /Hz 


Composite  = 8.  2 e 

^ ' r m s 


I 


Subzone  3-3-2  Structural  Ring  at  Station  Xj  985  in  Panels  6»  7,  and  8 
of  the  ET  Intertank  (General  Specifications) 

Same  as  Subzone  3-3-2-A  below. 

Subzone  3-3-2-A  Input  to  to  Components  Mounted  on  the  Structu^l  Ring 

at  Station  Xt  985  in  Panels  6,  7,  and  8 of  the  ET 
Inter  tank.  Weight  of  Component  < 35  lb. 


1,  Acceptance  Test  Criteria  (1  min 

Radial  Axis 

20  Hz  @ 0.  0025  i /Hz 
20  - 50  Hz  @ +9  dB/oct 

50  - 290  Hz  @ 0.  043  i /Hz 

290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0. 13  gf  /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.0065  ^/Hz 

Composite  = 10.2  g^^^^g 

2.  Lift-off  Random  Vibration  Crite 
Radial  Axis 

20  Hz  @ 0.  0034  g'  /Hz 
20-  1 10  Hz  @ +6  dB/oct 

no  - 350  Hz  @ 0. 10  i mz 

350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  0.  34  ^ /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  (3  0.  058  i /Hz 

Composite  = 17.8 


axis) 

Long,  and  Tang.  Axes 

20  Hz  <®  0.  0010  g^  /Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 260  Hz  @ 0.  0090  i /Hz 

260  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 0.  060  i /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0030  i /Hz 

Composite  = 6.7  g^^^g 

“ia  (1  min/axxs) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  00070  g’  /Hz 
20  - 70  Hz  (0  +9  dB/oct 

70  - 170  Hz  @ 0.  031  ^ /Hz 

170  - 400  Hz  (?)  +6  dB/oct 

400  - 800  Hz  <0  0.  17  ^/Hz 

800  - 2000  Hz  <0  -6  dB/oct 

2000  Hz  (0  0.  028  g’  /Hz 

Composite  = 13.  1 g,^„ 

^ rm  s 


I 


3.3-2-A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial 

Axis 

Long. 

and  Tang 

. Axes 

20 

Hz 

@ 

0.  010  ^ /Hz 

20 

Hz 

0.  0041  ^ /Hz 

20  - 

50 

Hz 

@ 

+9  dS/oct 

20 

- 60 

Hz 

@ 

4*6  dB  / oct 

50  - 

290 

Hz 

@ 

0.  1?  g’/Hz 

60 

- 260 

Hz 

@ 

0.  034  i /HZ 

290  - 

500 

Hz 

@ 

+6  dB/oct 

260 

- 500 

Hz 

@ 

4*9  dB/oct 

500  - 

800 

Hz 

@ 

0.  50  i /Hz 

500 

- 800 

Hz 

@ 

0.  24  ^ /Hz 

800  - 

2000 

Hz 

@ 

-10  dB/oct 

800 

- 2000 

Hz 

@ 

-10  dB/oct 

2000 

Hz 

@ 

0.  025  g /Hz 

2000 

Hz 

@ 

0.  012  i /Hz 

Composite  = 20.4  Composite  s 13.4  g 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  Peak* 

5 - 40  Hz  (®  0.  6 G's  Peak 

5.  Shock  Test  Criteria 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  Peak* 
5 - 40  Hz  @ 0.  8 G's  Peak 


See  Table  I 

# Design  Criteria  Only. 


]2H 


I 


Subsone  3>3>2>B  Input  to  Components  Mounted  on  the  Structural  Ring 

at  Station  Xt  985  in  Panels  6»  7*  and  8 of  the  ET 
Intertank.  Weight  of  Component  ^ 35  but  < 100  lb. 

1.  Acceptance  Test  Criteria  (1  niin/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0025  i /Hz 
20-  41  HZ  @ +9  dB/oct 

41  - 290  Hz  @ 0.  021  i /Hz 

290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0.  061  ^ /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0030  ^ /Hz 

20  Hz  @ 0.  0010  i/Hz 
20  - 43  Hz  (§ +6  dB/oct 

43  - 260  Hz  @ 0.  0043  i /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  030  i /Hz 
800  - 2000  Hz  (3  -10  dB/oct 

2000  Hz  @ 0.  0015  i /Hz 

Composite  = 7.  1 

Composite  = 4.  7 

Lift-off  Random  Vibration  Criteria 

(1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0034  g*  /Hz 
20  - 78  Hz  @ +6  dB/oct 

78  - 350  Hz  @ 0.  050  i /Hz 

350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  17  g* /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  029  i /Hz 

20  Hz  @ 0.  00070  i /Hz 
20  - 56  Hz  (® +9  dB/oct 

56  - 170  Hz  (®  0.  016  ^ /Hz 

170  - 400  Hz  @ +6  dB/oct 

400  - 800  Hz  @ 0.  085  i /Hz 

800  - 2000  Hz  (®  -6  dB/oct 

2000  Hz  @ 0.  014  ^ /Hz 

Composite  = 12.6  g 

^ ®rms 

Composite  = 9.3  gj,^g 

3.  Boost  Random  Vibration  Criteria  (2  mift/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


X W Hz  0.  010  g^  /Hz 
20  - 41  Hz  +9  dB/oct 

41  . 290  Hz  dp  0.  085  /Hz 

290  - 500  Hz  +6  dB/oct 

500  - 800  Hz  fS  0.25  r/ Hz 

800  - 2000  Hz  <3)  -lo  dB/oct 
2000  Hz  (Si  0.012  i /Hz 


20  Hz  (S  0.0041  g^/Hz 
20  - 4J  Hz  (5)  +6  dB/oct 
43  - 260  Hz  (Si  0.  017  /Hz 

260  - 500  Hz  (Si  +9  dB/oct 

500  - 800  Hz  (a  0.  12  ^ /Hz 

800  - 2000  Hz  (S  -10  dB/oct 

2000  Hz  (S'  0.  0060  gr  /Hz 


rms 


12^ 


Composite  - 14,  3 


rm  s 


Composite  = 9.  5 g 


3«3"2»B  (Cofttt) 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2-  5 Hz  @ 0.6  G*  3 Peak* 
5 - 40  Hz  @ 0.6  G's  Peak 

5.  Shock  Test  Criteria 
See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.8  G's 
5 - 40  Hz  @ 0.8  G's 


1 ’.O 


Peak* 

Peak 


Sub2one  3-3-2-C  Input  to  Components  Mounted  on  the  Structural  Ring 

at  Station  Xt  985  in  Panels  6*  7,  and  8 of  the  ET 
Intertank.  Weight  of  Component  ^ 100  lb. 


1*  Ace<%ptance  Test  Criteria  (I 


•mm 


Radial  Axis 

20  Hz  @ 0,  0025  i /Ha 
20  - 33  Hz  @ +9  dB/oct 

33  - 290  HZ  @ 0,011  i /Hz 
290  - 500  Hz  @ +6  dB/oct 
500  - 800  Hz  @ 0,  033  g^  /Hz 
800  - 2000  Hz  @ - 10  dB/oct 
2000  Hz  @ 0.  0016  ^ /Hz 


Long,  and  Tang.  Axes 


20  Hz  @ 0.0010  ^/Hz 
30  Hz  @ +6  dB/oct 
260  Hz  @ 0.  0020  ^ /Hz 
500  Hz  @ +9  dB/oct 
800  Hz  @ 0.015  i/Hz 
800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  00075  gf /Hz 


20  - 
30  - 
260  - 
500  - 


Composite  = 5, 1 g 


rms 


Composite  = 3.  3 g 


rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 


Long,  and  Tang,  Axes 


20 

54 

350 

500 

800 


20  Hz  @ 0.  0034  i /Hz 
54  Hz  @ +6  dB/oct 
350  Hz  @ 0.  025  i /Hz 
500  Hz  @ +10  dB/oct 
800  Hz  @ 0.  085  i /Hz 
2000  Hz  ® -6  dB/oct 
2000  Hz  @ 0.  015  i /Hz 


20  Hz  0.  00070  i /Hz 
45  Hz  @ +9  dB/oct 
170  Hz  @ 0.  0080  i /Hz 
400  Hz  (S»  +6  dB/oct 
800  Hz  @ 0.  043  g /Hz 
800  - 2000  Hz  _6  dB/oct 

2000  Hz  ® 0.  0070  i /Hz 


20  - 
45  - 
170  - 
400  - 


Composite  = 8,  9 g 


rms 


Composi  te  = 6,  6 g 


rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 


20  Hz  ® 0,  010  /Hz 
20  - 33  Hz  +9  dB/oct 

33  - 290  Hz  0.  043  /Hz 
290  - 500  Hz  <® +6  dB/oct 
500  - 800  Hz  0,  13  gJ /Hi6 
800  - 2000  Hz  (w  -10  dB/oct 
2000  Hz  (a>  0,  0065  g^  /Hz 


rms 


20  Hz  (n>  0.0041  i /Hz 
20  - 30  Hz  +6  dB/oct 

30  - 260  Hz  0.  0085  g^  /Hz 
260  - 500  Hz  +9  dB/oct 

500  - 800  Hz  0.060  i / Hz 

800  - 2000  Hz  '’V  -10  dB/oct 

2000  Hz  i(i  0.  0030  i /Hz 


rms 


Composite  = 10.  3 g 


Composite  = 6,  7 g 


3"3"2"C  (Cont«) 


4.  Vehicle  D/namics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak# 

5 - 40  Hz  @ C.  6 G's'  peak 

5.  Shock  Test  Criteria 
See  Table  1 


Lateral  Axes 

2 . 5 Hz  @ 0.  8 G's  peak# 
5 • 40  Hz  @ 0.  8 G's  peak 


(2  shocks /axis> 


# Design  Criteria  Only 


Subzone  3-3-3  Structural  Ring  at  Station  Xt  1034  Between  the  -Z  Axis 
and  the  Access  Door  of  the  ET  Intertank  (General 
Specifications) 

Same  as  Subzone  3-3-3-A  below. 

Subzone  3-3-3-A  Input  to  Components  Mounted  on  the  Structural  Ring 

at  Station  X^.  1034  Between  the  -Z  Axis  and  the  Access 
Door  of  the  ET  Intertank.  Weight  of  Component  < 

30  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

(S 

0.0050  i/Hz 

20  - 

50 

Hz 

@ 

+9  dB/oct 

50  - 

290 

Hz 

0.  080  /Hz 

290  - 

500 

Hz 

@ 

+6  dB/oct 

500  - 

800 

Hz 

0.  24  i /Hz 

800  - 

2000 

HZ 

@ 

-10  dB/oct 

2000 

Hz 

0.  012.  gf  /Hz 

Composite  = 13.9  s 

^ ®rms 


Long,  and  Tang.  Axes 

20  Hz  (3  0.0019  i/Hz 
20  - 60  Hz  <5)  +6  dB/oct 

60  - 260  Hz  @ 0.016  ^ /Hz 

260  - 500  Hz  (St +9  dB/oct 

500  - 800  Hz  (St  0.  11  g’/Hz 

800  - 2000  Hz  (St  -10  dB/oct 

2000  Hz  @ 0.  0055  i /Hz 

Composite  = 9*  1 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial 

Axis 

Long. 

and  Tang 

• i 

\xe  s 

20 

Hz 

(S) 

0.  0064  i /Hz 

20 

Hz 

(S 

0.  0013  i /Hz 

20  - 

no 

Hz 

(® 

+6  dB/oct 

20 

70 

Hz 

+9  dB/oct 

110  - 

350 

Hz 

(2) 

0.  19  i/Hz 

70 

- 170 

Hz 

(® 

0.  060  i /Hz 

350  - 

500 

Hz 

(® 

+ 10  dB/oct 

170 

- 400 

Hz 

dh 

+6  dB/oct 

500  - 

800 

Hz 

(® 

0.63  i/Hz 

40(j 

- 800 

Hz 

(iJj 

0.  32  g^  /Hz 

800  •• 

2000 

Hz 

(S' 

-6  dB/oct 

800 

- 2000 

Hz 

(a: 

-6  dB/oct 

2000 

Hz 

(S 

0.  10  i /Hz 

2000 

Hz 

la) 

0.052  i/Hz 

Composite  = 18.  I g 

rms  °rms 


Composite  s 24.6  g 


3«3«3*A  (Cont«) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0. 021  ^ /Hz 
20  - 50  Hz  @+9  dB/oct 

50  - 290  Hz  @ 0.  32  gf  /Hz 
290  - 500  Hz  @ +6  dB/oct 
500  - 800  Hz  @ 0.  95  ^ /Hz 
800  - 2000  Hz  @ -10  dB^ct 
2000  Hz  @ 0.  047  i /Hz 

Composite  = 27,  8 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2-5  Hz  @ 0.  6 G's  peak# 
5-40  Hz  @ 0,  6 G' s peak 

5.  Shock  Test  Criteria 
See  Table  I 

# Design  Criteria  Only. 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0074  ^ /Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 260  Hz  @ 0.  063  ^ /Hz 
260  - 500  Hz  @ +9  dB/oct 
500  - 800  Hz  @ 0.  44  /Hz 
800  - 2000  Hz  @ -10  dB^ct 
2000  Hz  @ 0.  022  i /Hz 

Composite  s 18.2  e 

®rms 


Later  al  ^xes 

2 - 5 Hz  @ 0.8  G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


BBPROjDUCIBIUTY  OF  THE 
OftiQINAL  FAOE  !S  FOOR 


Subzone 


Input  to  Components  Mounted  on  the  Structutal  Ring 
at  Station  Xj  1034  Between  the  -Z  Axis  and  the  Access 
Door  of  the  ET  Inter  tank.  Weight  of  Component  - 
30  but  < 90  lb. 


Acceptance  Test  Criteria  (1  min/axis) 
Radial  Axis  Long, 


Radial  Axis 

20  Hz  @ 0*  0050  i /Hz 
20  - 40  Hz  @ +9  dB/oct 

40  - 290  Hz  @ 0.  040  i /Hz 
290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0.  12  i IVtz 
800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0060  i iHz 

Composite  = 9.  9 g 


and  Tang.  Axes 


20  Hz  @ 0.  0019  i/Hz 
20  - 42  Hz  @ +6  dB/oct 

42  - 260  Hz  @ 0.  0080  gf  /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  055  i /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0028  ^ /Hz 

Composite  = 6,4 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  Hz  @ 0.  0064  i /Hz  20  Hz  @ 0.  00 


20  Hz  @ 0.  0013  r /Hz 


20 

m 

78 

Hz 

@ 

+6 

1 dB/oct 

20  - 

• 56 

Hz 

(S) 

+9  dB 

/oct 

78 

350 

Hz 

@ 

0. 

095  i /Hz 

56  - 

. 170 

Hz 

@ 

0.  030 

i /Hz 

350 

. 

500 

Hz 

@ 

+ 10  dB/oct 

170  - 

■ 400 

Hz 

@ 

+6  dB 

/oct 

500 

- 

800 

Hz 

@ 

0. 

32  i /Hz 

400  - 

. 800 

Hz 

@ 

0.  16  1 

i/Hz 

800 

• 

2000 

Hz 

-6 

1 dB/oct 

800  ■ 

. 2000 

Hz 

@ 

-6  dB 

/oct 

2000 

Hz 

@ 

0. 

050  i /Hz 

2000 

Hz 

@ 

0.  026 

r/Hz 

Compos 

ite 

= 

17.6  g 

'’rms 

Corn] 

pos 

ite 

= 12. 

8 g 
®rmi 

Boost  Random  Vibration  Criteria  (2  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

0.  021  /Hz 

20 

Hz 

(a) 

0. 

007 

4 r/H; 

20  - 

40 

Hz 

+9  dB/oct 

20  - 

42 

Hz 

(w 

+6 

dB 

/oct 

40  - 

290 

Hz 

0.  16  i/Hz 

42  - 

260 

Hz 

(a) 

0. 

032 

i /Hz 

290  - 

500 

Hz 

(S 

+6  dB/oct 

260  - 

500 

Hz 

+9 

dB 

/oct 

500  - 

800 

Hz 

(S 

0.49  i /Hz 

500  - 

800 

Hz 

0. 

22  , 

i /Hz 

800  - 

2000 

Hz 

-10  dB/oct 

800  - 

2000 

Hz 

-1 

0 dB  /oct 

2000 

Hz 

{S 

0.  024  i /Hz 

2000 

Hz 

Civ. 

0. 

Oil 

g"  /Hz 

Com] 

pos 

ite 

= 19.9  g 

^rms 

Com] 

pos 

ite 

= 

12. 

8 g 
®rm: 

3-3-3-B  (Cont.) 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 H2  @ 0.6  G*3  peak«  2 . 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0. 6 G's  peak  5 - 40  Hz  @ 0. 8 G's  peak 

5.  Shock  Test  Criteria 

See  Table  I 

* Design  Criteria  Only 
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Subzone  3-3-3-C  Input  to  Components  Mounted  on  the  Structural  Ring 

at  Station  Xt  1034  Between  the  -Z  Axis  and  the  Access 
Door  of  the  ET  Intertank.  Weight  of  Component  k 
90  lb. 


1.  Acceptance  Test  Criteria  (1  min 
Radial  Axis 

20  Hz  @ 0.  0050  i /Hz 
20-  31  Hz  @ +9  dB/oct 

31  - 290  Hz  ^ 0.  020  i /Hz 
290  - 500  Hz  @ +6  dB/oct 

500  - 800  Hz  @ 0.  060  i /Hz 
800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0030  i /Hz 

Composite  = 7.  0 gj.^g 

2.  Lift-off  Random  Vibration  Crite: 
Radial  Axis 

20  Hz  @ 0.  0064  i /Hz 
20  - 56  Hz  @ +6  dB/oct 

56  - 350  Hz  @ 0.  048  i /Hz 

350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 0.  16  ^ /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  02  5 ^ /Hz 

Composite  s 12.  3 g 

®rms 

3.  Boost  Random  Vibration  Crite ri 


/ axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0019  ^/Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 260  Hz  ^ X 0040  gr  /Hz 

260  - 500  Hz  @ , dB/oct 

500  - 800  Hz  @ 0.  028  i /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0014  i /Hz 

Composite  s 4.  5 

ria  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0013  i /Hz 
20  - 44  Hz  @ +9  dB/oct 

44  - 170  Hz  @ 0.015  i /Hz 

170  - 400  Hz  @ +6  dB/oct 

400  - 800  Hz  @ 0.  080  gf  /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.013  g*/Hz 

Composite  = 9.  1 g^^^g 
a (2  min/axis) 


Radial 

Axis 

Long. 

and  Tang 

. Axes 

20 

Hz 

(3 

0. 

021  i /Hz 

20 

Hz 

@ 0.  0074  r /Hz 

20  - 

31 

Hz 

4 

+5 

» dB/oct 

20 

- 30 

Hz 

@ +6  dB/oct 

31  - 

290 

Hz 

0. 

080  i /Hz 

30 

- 260 

Hz 

0.016  i /Hz 

290  - 

500 

Hz 

+6 

» dB/oct 

260 

- 500 

Hz 

(3  +9  dB/oct 

500  - 

800 

Hz 

0. 

24  i/Hz 

500 

- 800 

Hz 

@ 0.  11  g^  /Hz 

800  - 

2000 

Hz 

.] 

10  dB/oct 

800 

- 2000 

Hz 

(3-10  dB/oct 

2000 

Hz 

0. 

012  i /Hz 

2000 

Hz 

(3  0.  0055  i /Hz 

Compos 

itc 

= 

14.  1 g 

®rms 

Con 

posite  = 9.  1 g 
^ ®rms 

n? 


3-3-3-C  (Cont.) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0. 6 G's  peak«  2 - 5 Hz  @ 0.  8 G's  peak’O 

5 - 40  Hz  @ 0«  6 G's  peak  5 • 40  Hz  @ 0*  8 G's  peak 

5.  Shock  Test  Criteria 

See  Table  I 

* Design.  Criteria  Only 


Subsone  3- 3- 3-1 


Input  to  Components  Mounted  on  the  Development 
Flight  Instrumentation  (DFI)  Panels  in  the 
ET  Inter  tank 


!•  Acceptance  Test  Criteria  (1  min 
Radial  Axis 

20  Hz  @ 0.  033  i /Hz 
20  - 50  Hz  @ +6  dB/oct 

50  - 100  Hz  @ 0.  20  ^ /Hz 

100  - 185  Hz  @ -6  dB/oct 

185  - 800  Hz  @ 0.  060  ^ /Hz 

800  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.  0060  i /Hz 

Composite  = 8.  7 


axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0019  ^ /Hz 
20  - 30  Hz  +6  dB/oct 

30  - 260  Hz  @ 0,  0040  g-  /Hz 
260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  028  ^ /Hz 

800  - 2000  Hz  @ - 10  dB/oct 
2000  Hz  @ 0.  0014  ^ /Hz 

Composite  = 4.5  gj.^g 


2*  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

RadUlAxi.  Long,  and  Tang.  Axes 


20 

Hz 

@ 

0. 

080  r /Hz 

20 

Hz 

@ 

0.  0013  ^ /Hz 

20  - 

50 

Hz 

@ 

+6 

, dB/oct 

20  - 

44 

Hz 

@ 

+9  dB/oct 

50  - 

100 

Hz 

@ 

0. 

50  ^ /Hz 

44  - 

. 170 

Hz 

@ 

0.  015  ^ /Hz 

100  - 

175 

Hz 

@ 

-6 

1 dB/oct 

170  - 

. 400 

Hz 

+6  dB/oct 

175  - 

800 

Hz 

@ 

0. 

16  i/Hz 

400  - 

. 800 

Hz 

0.  080  ^ /Hz 

800  - 

2000 

Hz 

@ 

) dB/oct 

800  • 

- 2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0. 

025  i /Hz 

2000 

Hz 

@ 

0.  013  ^ /Hz 

Compos 

ite 

= 

Com 

posite 

= 9.  1 g 

®rms 

3,  Boost  Random  Vibration  Criteri 

Radial  Axis 

20  Hz  @ 0,  13  g^  /Hz 
20  - 50  Hz  (®  +6  dB/oct 

50  - 100  Hz  Op  0.  80  /Hz 

100  - 185  Hz  <S)  -6  dB/oct 

185  - 800  Hz  ® 0.  24  ^ /Hz 

800  - 2000  Hz  ® -10  dB/oct 
2000  Hz  0.  012  ^ /Hz 

Composite  = 17.5  g 


(2  min/ axis) 

Long,  and  Tang.  Axes 

20  Hz  0.  0074  ^ /Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 260  Hz  ® 0.  016  g* /Hz 

260  - 500  Hz  ® +9  dB/oct 

500  - 800  Hz  ® 0.  11  r 
800  - 2000  Hz  -10  dB/oct 

2000  Hz  0.  0055  ^ /Hz 

Composite  = 9.  1 


no 


3-3-3-1  (Cont.) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 • 5 Hz  @ 0.  6 G's  peak’t^  2 > 5 Hz  @ 0.  8 G's  peak*^ 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

See  Table  I 

* Design  Criteria  Only 


I 


Subzone  3- 3- 3 -2 


Input  to  Components  Mounted  on  the  Range  Safety 
System"(RSS)  Panel  in  the  ET  Intertank 


1.  Acceptance  Test  Criteria  (1  min /axis) 


Radial  Axis 

20  Hz  @ 0.  Oil  i /Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 170  Hz  @ 0.  25  ^ /Hz 

170  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  023  i /Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0019  i /Hz 
20  - 42  Hz  @ +6  dB/oct 

42  - 260  Hz  @ 0.  0080  i /Hz 

260  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  055  g*  /Hz 

800  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0.  0028  i /Hz 

Composite  = 6.4 


Composite  = 11.4  (.omposue  = o. - 

Lift-off  Random  Vibration  Criteria  (I  min/axis) 

Axis  Long,  and  Tang.  Axes 


Radial  Axis 

20  Hz  @ 0.  0072  i /Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 170  Hz  @ 0.  95  ^ /Hz 

170  - 2000  Hz  ® -3  dB/oct 

2000  Hz  @ 0.  082  i /Hz 


20  Hz  @ 0.  0013  ^/Hz 
56  Hz  @ +9  dB/oct 
170  Hz  @ 0.  030  i /Hz 
400  Hz  ® +6  dB/oct 
800  Hz  (®  0.  16  ^ /Hz 
2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  026  i /Hz 

Composite  = 12,  8 

^ rm  s 


Composite  = 22.  1 Composite  = it, 

Boost  Random  Vibration  Criteria  (2  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 


20  - 
100  - 
170  - 


20 

Hz 

(S 

0. 

042  i /Hz 

20 

Hz 

(it) 

0.  0074  /Hz 

100 

Hz 

(8 

+6 

dB/oct 

20  - 

42 

Hz 

(S' 

+6  dB/oct 

170 

Hz 

0 

1. 

00  g*/Hz 

42  - 

. 260 

Hz 

(S 

0.  032  ^ /Hz 

2000 

Hz 

0 

-3 

I dB/oct 

260  ■ 

. 500 

Hz 

(VI’ 

+9  dB/oct 

2000 

Hz 

(8 

0. 

090  i fVlz 

500  ■ 

. 800 

Hz 

fS‘ 

0.  22  / Hz 

800  ■ 

. 2000 

Hz 

fS 

-10  dB/oct 

2000 

Hz 

X 

o 

• 

o 

Com 

pos 

ite 

r 

22.  8 g 

® rms 

Com 

pos 

iUj 

3-3«3»2  (Cont. ) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hs  @ 0.  6 G's  peak’!' 

5 • 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  1 


Lateral  Axes 

2 . 5 Hz  @ 0.  8 G'S  peak 
5 - 40  Hz  @ 0.  8 G's  peak 


♦ Design  Criteria  Only 


Subzone  3-4 


ET  LHt  Forward  Bulkhead  (General  Specifications) 


Same  as  Subzone  3-4-1 -A  below* 

Subzcne  3-4-1  ET  LHj  Forward  Bulkhead  Gores  (Stations  1130  to 

1108).  (General  Specifications) 

Same  as  Subzone  3-4-1- A below. 

Subzone  3-4-1-A  Input  to  Components  Mounted  on  the  ET  LHj  Forward 

Bulkhead  Gores  (Stations  X^  1130  to  X^  1008).  Weight 
of  Component  <10  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


Directions  B and  C 


20 

Hz 

@ 

0. 

0080  i/Hz 

20 

Hz 

0. 

017  g-  /Hz 

20 

- 120 

Hz 

@ 

+9 

1 dB/oct 

20 

35 

Hz 

+6 

1 dB/oct 

120 

- 400 

Hz 

@ 

1. 

75  i/Hz 

35 

250 

Hz 

0. 

050  i /Hz 

400 

- 2000 

HZ 

@ 

-6 

» dB/oct 

250 

400 

Hz 

+6 

> dB/oct 

2000 

Hz 

@ 

0. 

072  i /Hz 

400 

900 

liz 

0. 

12  i /Hz 

900 

2000 

Hz 

(® 

-9 

' dB/oct 

2000 

Hz 

0. 

012  i /Hz 

Com] 

pos: 

ite 

= 

33.  2 g 

®rms 

Com] 

posi 

ite 

- 

11.5  g 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 


Directions  B and  C 


20  Hz  0.  0090  ^ /Hz 
20  - 140  Hz  (® +9  dB/oci 

140  - 400  Hz  (®  2.  80  g^/Hz 

400  - 2000  Hz  -6  t'.3/oct 
2000  Hz  ® 0.  11  i/Hz 


20  - 180  Hz  0.  050  g /Hz 

180  - 400  Hz  +6  dB/oct 

400  - 900  Hz  r<i' 0.  25  g’ /Hz 

900  - 2000  Hz  rd>  -9  dB/oct 

2000  Hz  fy  0.  02  1 /Hz 


Composite  = 41.5  g 


Composil*!  = 16.0  y 


3-4-1 -A  (Cont.) 


3*  Boost  Random  Vibration  Criteria  (2 

min /axis) 

Direction  A 

Directions  B and  C 

20  Hz  @ 0.  032  i /Hz 
20  - 120  Hz  @ +9  dB/oct 

, 120  - 400  Hz  @ 7.  00  g? /Hz 

400  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  29  g*  /Hz 

20  Hz  @ 0. 066  i /Hz 
20  - 35  Hz  @ +6  dB/oct 

35  - 250  Hz  @ 0.  20  ^ /Hz 
250  - 400  Hz  @ +6  dB/oct 
400  - 900  Hz  @ 0.  50  ^ /Hz 
900  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.042  gVHz 

Composite  = 66.  3 g 

rtns 

Composite  s 23.0  g 

®rms 

4*  Vehicle  Dynamics  Criteria 

Longitudiztal  Axis 

Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak#  2 - 5 Hz  @ 0. 8 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0,  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 


Not  Applicable 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B — Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 

* Design  Criteria  Onl/ 


144 


Subzdne  3-4ol*B  Input  to  Components  Mounted  on  the  ET  LHj 

Forwatd  Bulkhead  Gores  (Stations  Xt  1130 
to  Xt  1008).  Weight  of  Component  5 10 
but<  30  lb, 

1.  Acceptance  Test  Criteria  (1  min/axis) 

Direction  A Directions  B and  C 


20  Hz  @ 0.0080  g^/Hz 
20  - 96  Hz  © +9  dB/oct 

96  - 400  Hz  @ 0.  87  g=/Hz 
400  - 2000  Hz  @ -6  dB/oct 
2000  Hz  © QjnS-i  /Hz 


Composite  = 23.8  g 

r rxi  s 

2.  Lift-off  Random  Vibration  Critei 
Direction  A 

20  Hz  © 0.  0090  /Hz 
20  - 1 10  Hz  @ +9  dB/oct 

1 10  - 400  Hz  © 1.  40  /Hz 

400  - 2000  Hz  © -6  dB/oct 

2000  Hz  © 0.  05o  / Hz 

Composite  = 29.9  c 

' r m s 

3.  Boost  Random  Vibration  Criteri,- 

Direction  A 

20  Hz  «i'  0.  032  lT  /Hz 
20  - ?b  Hz  +9  dpi/o'.  l 
96  - 400  Hz  fi'  3.  50  if  / Hz 

400  - 2000  Hz  -6  dl>/oci 
2000  Hz  (<i  0.  14  f /flz 


Composite  = 47,  h j; 


20  Hz  © 0.017  g^/Hz 
20  - 25  Hz  © +6  dB/oct 

25  - 250  Hz  © 0.025  g* /Hz 

250  - 400  Hz  © +6  dB/oct 
400  - 900  Hz  © 0.  061  ^ /Hz 

900  - 2000  Hz  © -9  dB/oct 

2000  Hz  © 0.  0055  ^ /Hz 

Composite  = 8.  1 g 

rms 

ia  (1  min/axis) 

Directions  B and  C 

20  - 180  Hz  © 0.  025  f /Hz 

180  - 400  Hz  +6  dB/oct 

400  - 900  Hz  f'-’  0.  12  £T /Hz 

900  - 2000  Hz  («'  -9  dB/oct 

2000  Hz  H 0.  01 1 f /Hz 

Compos  iU;  1 I . 3 fl 

”rms 

(2  min/, 1X1. 

Di  r'M' ! ions  t'l  ind  C 

20  Hz  !).  Ohh  f /Hz 
20  - 25  Hz.  t-o  dV3/o»:t 

25  - 250  Hz  '■  0.  10  g-/Hz 

2 -it)  - 4*)0  ffz  ib  fili/oct 

40t)  - ooi)  Uz  ,.i  0.  25  g /Hz 

OQO  . 2')t>'1  Hz  '5  dB/ocl 
2000  : ?z  ••  1.  22  2*  -"Hz 

’ v » ‘ r i } * ' r " 1 h ^ 


rrri  s 


I 


3-4-1  -B  (Contt ) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hz  @ 0*  6 G's  peak*^ 
5-40  Hz  @ 0. 6 Cs  peak 


Lateral  Axes 

2 - 5 Hz  @ 0*  8 G's  peakt* 
5 - 40  Hz  @ 0.  8 G's  peak 


Perpendicular  to  Direction  B 


5*  Shock  Test  Criteria  (2  shocks/axis) 
Not  Applicable 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B- -Tangential  to  Bulkhead 
Direction  C--Tangential  to  Bulkhead, 

* Design  Criteria  Only 


1 4< 


Subzone  3-4- 1 -C  Input  to  Componenta  Mounted  on  the  ET  LHj 

Forward  Bulkhead  Gores  (Stations  X(  1130 
to  Xt  1008).  Weight  of  Components  ~ 30  lb. 


1.  Acceptance  Test  Criteria  (1  min 

Direction  A 

20  Hz  (S)  0.  0080  i /Hz 
20  - 77  Hz  @ +9  dB/oct 

77  - 400  Hz  (®  0.44  g*/ Hz 

400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  <3)  0.017  g^Hz 

Composite  = 16.8  g 

^ ®rms 

2.  Lift-off  Random  Vibration  Crite 

Direction  A 

20  Hz  (®  0.  0090  i /Hz 
20  - 87  Hz  @ +9  dB/oct 

87  - 400  Hz  @ 0.  70  g^  /Hz 
400  - 2000  Hz  (3  -6  dB/oct 

2000  Hz  @ 0.  0027  ^ /Hz 

Composite  = 21.  1 g 

“rms 


/axis) 

Directions  B and  C 

20  - 250  Hz  0.012  g* /Hz 

250  - 400  Hz  # +6  dB/oct 

400  - 900  Hz  (3;  0.  030  /Hz 

900  - 2000  Hz  (3  -9  dB/oct 

2000  Hz  @ 0.  0027  g^ /Hz 

Composite  s 5.  7 g 

*rms 

ria  (1  min/axis) 

Directions  B and  C 

20  - 180  Hz  (S»  0.012  g^ /Hz 

180  - 400  Hz  (S)  +6  dB  'oct 

400  - 900  Hz  0.  060  /Hz 

900  - 2000  Hz  ® -9  dB/oct 

2000  Hz  @ 0.  on  i /Hz 

Composite  = 8,  0 e 

^ ®rtns 


3.  Boost  Random  Vibration  Crite 

Direction  A 

20  Hz  (3)  0.  032  /Hz 
20  - 77  Hz  ® +9  dB/oct 

77  - 400  Hz  (S>  1*  75  /Hz 

400  - 2000  Hz  (u'  -6  dB/oct 

2000  Hz  ^ 0.  070  ^ /Hz 

Composite  = 33.6  a 

^ r m s 


ia  (2  min/axis) 

Directions  B and  C 

20'  - 250  Hz  0.  050  g=  /Hz 

250  - 400  Hz  '3^  16  dB/oct 

400  - 900  Hz  'a' 0.  12  g- /Hz 

900  - 2000  Hz  -S  -0  dB/oct 
2000  Hz  w 0.  11  c?  / Hz 

Composite  = 11,4  K 

-•  rms 


I 4T 


3*4"  1*C  (Cont* ) 


4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak*  2 * 5 Hz  @ 0.  8 G's  peak* 

5 • 40  Hz  @ 0.  6 G's  peak  5 * 40  Hz  @ 0.  8 G's  peak 

5o  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable 

Direction  A- "Perpendicular  to  Bulkhead 
Direction  B« "Tangential  to  Bulkhead 

Direction  C""Tangential  to  Bulkhead*  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


Subsone  3-4-2  ET  LHj  Forward  Bulkhead  Cap  (Station  Xt  1008) 

(General  Specifications) 

Same  as  Subzone  3-4-2-A  below* 

Subzone  3-4-2-A  Input  to  Components  Mounted  on  the  ET  LHj 

Forward  Bulkhead  Cap  (Station  Xt  1008). 
Weight  of  Component  < 20  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  0033  ^ /Hz 
20  - 120  Hz  @ +9  dB/oct 

120  - 400  Hz  @ 0.  72  ^ /Hz 

400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  028  i /Hz 


Composite  = 21.4 

2.  Lift-off  Random  Vibration  Crite 

Direction  A 

20  Hz  @ 0.  0050  ^ /Hz 
20  - 140  Hz  @ +9  dB/oct 

140  - 400  Hz  @ 1.  20  ^ /Hz 

400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  045  i /Hz 

Composite  = 27.3 


Directions  B and  C 

20  Hz  @ 0.  0070  ^ /Hz 
20  - 35  Hz  @ +6  dB/oct 

35  - 250  Hz  @ 0.  020  ^ /Hz 

250  - 400  Hz  @ +6  dB/oct 
400  - 900  Hz  @ 0.  050  i /Hz 
900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0040  ^ / Hz 

Composite  = 7.2  gj.^g 

ia  (1  min/axis) 

Directions  B and  C 

20  - 180  Hz  @ 0.  020  i /Hz 

180  - 400  Hz  @ +6  dB/oct 

400  - 900  Hz  @ 0.  10  gf /Hz 

900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0095  ^ /Hz 

Composite  = 10.0 


3-4-2-A  (Cent.) 


i«  fioost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  @ 0.013  ^/Hz 
20  - 120  Hz  @ dB/oct 

120  - 400  Hz  @ 2.  90  ^ /Hz 
400  - 2000  HZ  @ -6  dB/oct 
2000  Hz  @ 0,  1 1 ^ /Hz 


Composite  s 42.  9 e 

®rms 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2-5  Hz  @ 0.  6 G's  peak^ 
5 - 40  Hz  @ 0.6  G's  peak 


Directions  B and  C 

20  Hz  @ 0.  u27  /Hz 
20  - 35  Hz  @ +6  dB/oct 

35  - 250  Hz  @ 0.  080  ^ /Hz 
250  - 400  Hz  @ +6  dB/oct 
400  - 900  Hz  @ 0.  20  gf  /Hz 

900  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.017  ^ /Hz 

Composite  s 14.5  g 

**rms 


Lateral  Axes 

2 - 5 Hz  @ 0,  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  she  :ks /axis) 


Not  Applicable 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead^  Perpendicular  to  Direction  B 

* Design  Criteria  Only 


150 


1 


I 


5' 


Subzone  3-4-2-B  Input  to  Components  Mounted  on  the  ET  LHj 

Forward  Bulkhead  Cap  (Station  Xt  1008). 
Weight  of  Component  S 20  but  < 60  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  0033  i /Hz 
20  - 95  Hz  @ +9  dB/oct 

95  - 400  Hz  @ 0.  36  ^ /Hz 
400  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  014  i /Hz 


Composite  s 15.4  g 

*rms 


Directions  Band  C 

20  Hz  @ 0.  0070  g*  /Hz 
20  - 25  Hz  @ +6  dB/oct 

25  - 250  Hz  @ 0.  010  ^ /Hz 

250  - 400  Hz  @ +6  dB/oct 
400  - 900  Hz  @ 0.  025  ^ /Hz 

9C0  - 2000  Hz  @ -9  dB/oct 
2000  Hz  ® 0.  0020  g^Hz 

Composite  = 5.  1 


2.  Lift-off  Random  Vibration  Crite 

Direction  A 

20  Hz  @ 0.  0050  ^/Hz 
20  - 110  Hz  @ +9  dB/oct 

no  - 400  Hz  @ 0.  60  ^ /Hz 
400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  023  ^ /Hz 

Composite  = 19.  6 g 

r ms 

3.  Boost  Random  Vibration  Crite ri 


ia  (1  min/axis) 

Directions  B and  C 

20  - 260  Hz  @ 0.  020  i /Hz 
260  - 400  Hz  @ +6  dB/oct 
400  - 900  Hz  @ 0.  050  i /Hz 

900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0040  i lUz 

Composite  = 7.  3 e 

®rms 

(2  min/axis) 


Direction  A Directions  B and  C 


20 

Hz 

0. 

013  ^ /Hz 

20 

Hz 

0.  027  i /Hz 

20  < 

• 95 

Hz 

@ 

+s 

► dB/oct 

20  - 

25 

Hz 

+6  dB/oct 

95  . 

. 400 

Hz 

@ 

1. 

45  g^  / Hz 

25  . 

■ 250 

Hz 

0.  040  gf  /Hz 

400  • 

. 2000 

Hz 

-6 

) dB  / oc  t 

250  ■ 

- 400 

Hz 

a 

+6  dB/oct 

2000 

Hz 

0. 

055  ^/Hz 

400  . 

. 900 

Hz 

k 

0.  10  i iHz 

900  ■ 

. 2000 

Hz 

-9  dB/oct 

2000 

Hz 

(® 

0.  0085  i /Hz 

Composite  = 30.8  g 


Composite  = 10.  3 g 


3-4-2-B  (Cont.) 


4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0. 6 G's  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.6  G's  peak  5 - 40  Hz  @ 0.8  G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable 

Direction  A--Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead*  Perpendicular  to  Direction  B 

* Design  Criteria  Only 


Subzone  3-4-2-C  Input  to  Components  Mounted  on  the  ET  LHj 

Forwaid  Bulkhead  Cap  (Station  1008). 
Weight  of  Component  ^ 60  lb. 

1«  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


Directions  B and  C 


20  HZ  @ 0.  0033  i /Hz 
20-  76  Hz  @ +9  dB/oct 

76  - 400  Hz  @ 0.  18  g^/Hz 
400  - 2000  Hz  @ -6  dB/oct 

2000  H?L-(§i-n.  0075  i /Hz 


20  - 290  Hz  @ 0.  0070  i /Hz 

290  - 400  Hz  @ +6  dB/oct 
400  - 900  Hz  @ 0.012  ^ /Hz 

900  - 2000  Hz  @ -9  dB/oct 

2000  Hz.^  0.  0016  g*/Hz 


Composite  s 10.  9 


’rms 


Composite  = 3.6 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 


Directions  B and  C 


20  Hz  @ 0.  0050  i /Hz 
20  - 90  Hz  @ +9  dB/oct 

90  - 400  Hz  @ 0.  30  i IVLz 
400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0*012  i iKz 

Composite  = 14.  0 s 

®rms 


20  - 360  Hz  @ 0.  0 20  ^ /Hz 

360  - 400  Hz  @ +6  dB/oct 

400  - 900  Hz  @ 0.  025  ^ /Hz 

900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0023  i /Hz 

Composite  = 5.  6 e 

®rms 


3.  Boost  Random  Vibration  Crite 

Direction  A 

20  Hz  @ 0.  013  i /Hz 
20  - 76  Hz  @ +9  dB/oct 

76  - 400  Hz  @ 0.73  i /Hz 
400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  030  ^ /Hz 

Composite  = 21.9  g 

®rms 


ia  (2  min/axis) 

Directions  B and  C 

20  - 290  Hz  @ 0.  027  ^ /Hz 

290  - 400  Hz  @ +6  dB/oct 

400  - 900  Hz  @ 0.  050  ^ /Hz 

900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0063  /Hz 

Composite  = 7.  3 s 

®rms 


I 


I 


Subzone  3>4«2>C  (Cont.) 

4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak#  2 - 5 Hz  @ 0.  8 G's  peak# 

5 • 40  Hz  @ 0. 6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
# Design  Criteria  Only 


1=^4 


Subzone  3-5  ET  LOj  Aft  Bulkhead. (General  Specifications) 

Same  as  Subzone  3-5-1 -A  below. 

Subzone  3-5-1  ET  LOj  Aft  Bulkhead  Cotes. (Stations  Xt  963  to  Xt  854) 

(General  Specifications) 

Same  as  Subzone  3-5-1 -A  below. 

Subzone  3-5-1-A  Input  to  Components  Mounted  on  the  ET  LOj  Aft 

Bulkhead  Gores  (Stations  Xt  963  to  Xt  854).  Weight 
Of  Components  <12  lb. 


Acceptance  Test  Criteria  (1  min /axis) 

Direction  A 

Directions  B and  C 

20  Hz  @0.014  gVHz 

20  Hz  @ 0.00045  g*/Hz 

20  - 100  Hz  @ +6  dB/oct 

20  - 

100  Hz  @ +9  dB/oct 

100  - 180  Hz  @ 0.  38  gVHz 

100  - 

160  Hz  @ 0.  070  g^/Hz 

180  - 2000  Hz  @ -6  dB/oct 

160  - 

225  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0030  g*/Hz 

225  - 

600  Hz  @ 0.025  g^/Hz 

600  - 

2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.0023  g^Hz 

Composite  - 10.  2 g 

“rms 

Composite  = 5.  3 g^^^jg 

2.  Lift-off  Random  Vibration  Criteria  (1  min /axis) 


Direction  A 

20  Hz  @ 0.016  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 240  Hz  @ 0.  40  gVHz 

240  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.0029  g^Hz 

Composite  s 11.  7 g^^^ 


Directions  B and  C 

20  Hz  @ 0.0032  g“/Hz 
20  - 100  Hz  @ +6  dB/oct 

100-  410  Hz  <®  0.  080  gVHz 

410  - 2000  Hz  (&  -6  dB/oct 

2000  Hz  (®  0.0034  gVHz 

Composite  * 7.  3 


1 


3-5-1 -A  (Cent. ) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  @ 0.058  gVHz 
20  - 100  Hz  @ -«-6  dB/oct 

100  - 180  Hz  @ 1.50  gVHz 
180  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.012  g^Hz 


Composite  = 20.4 

4.  Vehicle  Dyanimes  Criteria 

Longitudinal  Axis 

2-  5 Hz  @ 0.  6 G's  peak*i« 

5 - 40  Hz  @ 0.6  G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

Direction  A--Perpendicular  to  Bulkhead 
Direction  B — Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


Directions  B and  C 

20  Hz  @ 0.0018  g^/Ht 
20  - 100  Hz  @ +9  dB/oct 

100  - 160  Hz  @ 0.  28  gVHz 

160  - 225  Hz  @ -9  dB/oct 
225  - 600  Hz  @ 0.  10  gVHz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0091  gVHz 

Composite  s 10.  7 g 

®rms 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5-40  Hz  @ 0.  8 G's  peak 


ORPRODUCIBILITY  or 

o«r.B  IS  pnoR 


Subzone  3>5*1*B  In0ut  to  Components  Mounted  on  the  ET  LOj  Aft 

Bulkhead  Gores  (Stations  963  to  Xt  854) « Weight 
Of  Components  >12  but  < 36  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  ^0.014  gVHz 


Directions  B and  C 

20  Hz  @ 0.00045  gVHz 


20  - 

72 

Hz 

+6 

1 dB/oct 

20  - 

85 

Hz 

@ 

h9  dB/oct 

72  - 

180 

HZ 

@ 

0. 

19  gVHz 

85  - 

160 

Hz 

@ ( 

3.035  gVHz 

L80  - 

2000 

Hz 

@ 

-6 

1 dB/oct 

160  - 

225 

Hz 

@ 

-9  dS/oc; 

2000 

Hz 

@ 

0. 

0016  g*/Hz 

225  - 

600 

Hz 

@ ( 

3.013  g'/Hz 

600  - 

2000 

Hz 

@ 

-6  dB/  “*<  c 

Composite  s 7.  4 g 


2000  Hz  @ 0.0011 


Composite  s 3.  8 g 


2.  Lift'Off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.016  gVHz 
20  - 72  Hz  @ +6  dB/oct 

72  - 240  Hz  @ 0.  20  g^Hz 

240  - 2000  Hz  @ -7  d3/oct 

2000  Hz  @ 0.0014  gVHz 


Directions  B and  C 

20  Hz  @ 0.0032  gVHz 
20  - 72  Hz  @ +6  dB/oct 

72  - 410  Hz  @ 0.040  g^/Hz 

410  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0017  gVHz 


Composite  = 8.  5 

Boost  Random  Vibration  Criteria  (2  min/axis) 


Composite  = 5.  2 g 


Direction  A 

20  Hz  @ 0,058  g^Hz 
20  - 72  Hz  (® +6  dB/oct 

72  - 180  Hz  @ 0.  75  g^Hz 

180  - 2000  Hz  -6  dB/oct 

2000  Hz  @ 0.0062  gVHz 


Directions  B and  C 


20  Hz  (S)  0.0018  gVHz 
85  Hz  +9  dB/oct 
160  Hz  % 0.  14  gVHz 
225  Hz  # -9  dB/oct 
600  Hz  0.050  gVHz 
2000  Hz  <'T)  -6  dB/oct 
2000  Hz  0.  0045  gVHz 


Composite  = 14.  9 g 


(Cont* ) 

4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.6  G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 


Lateral  Axes 

2 . 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  (§  0.  8 G's  peak 


Direction  A> •Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C»«Tangential  to  Bulkhead)  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


Subzone  3-5«>l>C  Input  to  Components  Mounted  on  the  ET  LOj  Aft 

Bulkhead  Cores  (Stations  Xt  963  to  X(  854).  Weight  of 
Component  ^ 36  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @0.014  gVHz 
20  - 54  HZ  @ 4-6  dB/oct. 

54  - 180  Hz  @ 0.095  gV Hz 
180  - 2000  Hz  @ -6  dB/or;t 

2000  Hz  @ 0.00078  g*/Hz 


Composite  s 5.  4 g 

rms 


Directions  B and  C 

20  HZ  @ 0. 00045  gVHz 
20  - 70  Hz  @ 4-9  dB/oct 

70  - 160  Hz  @ 0.018  gVHz 

160  - 225  Hz  @ -9  dB/oct 
225  - 600  Hz  @ 0. 0062  gVHz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00058  gVHz 

Composite  = 2.  7 


2.  Lift-off  Random  Vibration  Criter 

Direction  A 

20  Hz  @0.016  gVHz 
20  - 50  Hz  @ 4-6  dB/oct 

50  - 240  Hz  @ 0.  10  gVHz 

240  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0,  00072  /Hz 

Composite  = 6.  1 

3.  Boost  Random  Vibration  Criteri 

Direction  A 

20  Hz  @ 0.058  gVHz 
20  - 54  Hz  @ 4-6  dB/oct 

54  - 180  Hz  @ 0.  38  g*/Hz 

180  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0031  gVHz 


a (1  min/ axis) 

Directions  B and  C 

20  Hz  @ 0.0032  gVHz 
20  - 70  Hz  @ 4-6  dB/oct 

70-  410  Hz  @ 0.039  g*/Hz 

410  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0015  gVHz 

Composite  = 5.  0 g 

rm  s 

(2  min/axis) 

Directions  B and  C 

20  Hz  @ 0.0018  gVHz 
20  - 70  Hz  @ 4-9  dB/oct 

70  - 160  Hz  @ 0.070  gVHz 

160  - 225  Hz  @ -9  dB/oct 
225  - 600  Hz  @ 0.025  g^/Hz 

600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  0.0023  g^Hz 


Composite  » 10.  8 g 


rms 


Composite  = 5.  5 g 


rms 


3-5- i-C  (Cont.) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2-  5 Hz  @ 0.6  C's  peak* 
5 - 40  Hz  @ 0. 6 G's  peak 


Lateral  Axes 

2 - 5 HZ  S 0.8  G's  peak* 
5 - 40  Hz  @ 0.8  G's  peak 


5.  Shock  Test  Criteria  (2  shocks/axis) 


See  Table  I 


Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead.  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


I 


Subzone  3-5-2  £T  LOj  Aft  Bulkhead  Cap  at  Station  X^854t (General 

Specifications) 

Same  as  Subzone  3-5-2-A  below. 

Subzone  3-5-2-A  Input  to  Components  Mounted  on  the  £T  LOj  Aft 

Bulkhead  Cap  at  Station  X^854,  Weight  of  Components 
< 50  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @0.010  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 180  Hz  @ 0.  25  gVHz 
180  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0021  g*/Hz 


Composite  s 8.  5 


Directions  B and  C 

20  Hz  @ 0.00032  g*/Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 160  Hz  @ 0,  050  g^/Hz 

160  - 225  Hz  @ -9  dB/oct 
225  - 600  Hz  @ 0.018  g^Hz 

600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0016  gVHz 

Composite  = 4.5 


2.  Lift-off  Random  Vibration  Crite 

Direction  A 

20  Hz  @ 0.011  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 240  Hz  @ 0.  28  gVHz 
240  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.  0020  g^Hz 

Composite  = 9.  8 gj.jyjg 
3*  Boost  Random  Vibration  Criteri 


ia  (1  min/axis) 

Directions  B and  C 

20  Hz  @ 0.0022  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100-  410  Hz  @ 0.056  gVHz 

410  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0024  g^Hz 

Composite  = 6.  1 g 

“rms 

. (2  min/axis) 


Direction  A 

20  Hz  @0.041  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 180  Hz  @ 1.0  gVHz 

180  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0084  g^Hz 


Composite  = 1 7.  1 g 

”rm  3 


Directions  B and  C 


20 

Hz 

0 

.0013  gVHz 

20  - 

100 

Hz 

(a/ 

+ 9 dB/oct 

100  - 

160 

Hz 

(ri 

0 

.20  gVHz 

160  - 

225 

Hz 

(ilJ 

• 

9 dB/oct 

'>■>£;  _ 

600 

Hz 

HI 

0 

.070  g^'H2 

600  - 

2000 

Hz 

- 

6 dB / oct 

2000 

Hz 

f(V 

0 

.0064  «“/Hz 

Com  posit  «• 


9.  0 


nr 

®rms 


1 ' 1 


0 


3-5-2-A  (Cont.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.6  G's  peak* 
5 - 40  Hz  @ 0. 6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.8  G's  peak* 
5 - 40  Hz  @ 0.8  G's  peak 


S.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B- -Tangential  to  Bulkhead 

Direction  C- -Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


itfiPRQDtlClBmTY  OP  THE 
OWQINAIi  PAOB  IS  WOR 


I 


Subxone  3-5-2-B 


Input  to  Components  Mounted  on 
Bulkhead  Cap  at  Station  Xj854. 
a 50  but  <150  lb. 


the  ET  LOz  A£t 
Weight  o£  Components 


min/axis) 

Directions  B and  C 


1,  Acceptance  Test  Criteria  (1 

Direction  A 

20  Hz  @ 0.  010  g*/HZ 
20  - 72  Hz  @ +6  dB/oct 

72  - 180  Hz  @ 0.  12  g*/Hz 

180  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0010  ^ /Hz 


20  Hz  @ 0.00032  gVHz 
20  - 85  Hz  @ +9  dB/oct 

85  - 160  Hz  @ 0.025  g*/Hz 

160  - 225  Hz  @ -9  dB/oct 
22S  - 600  Hz  @ 0e0088  g^/Hz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00080  g /Hz 

Composite  *3.2 


Composite  * 6. 2 gj,^^g 
2.  Li£t-o££  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0. Oil  g^/Hz 
20  - 72  Hz  @ +6  dB/oct 

72  - 240  Hz  @ 0.  14  g^Hz 

240  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.  00098  g /Hz 

Composite  = 7.  1 g^j^^g 

3.  Boost  Random  Vibration  Criteri 

Direction  A 

20  Hz  @ 0.  041  g^/Hz 
20  - 72  Hz  @ +6  dB/oct 

72  - 180  Hz  @ 0.  50  g*/Hz 

180  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0042  g*/Hz 


Directions  B and  C 

20  Hz  @ 0.0022  g^/Hz 
20  - 84  Hz  @ +6  dB/oct 

84-  410  Hz  @ 0.038  g‘/Hz 

410  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0019  g^/Hz 

Composite  = 5.  0 g^^^g 

(2  min/axis) 

Directions  B and  C 

20  Hz  @ 0.  0013  g^/Hz 
20  - 85  Hz  @ +9  dB/oct 

85  - 160  Hz  @ 0.  10  gVHz 

160  - 225  Hz  @ -9  dB/oct 
225  - 600  Hz  @ 0.035  g*/Hz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  <§  0.0032  g*/Hz 


I 

c 


Composite  = 12.  5 g^^g 


Composite  s 6.  4 g^^g 


3-5-2-B  (Cot.t.) 


4*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  ^ 0. 6 G's  peak«t>  2 - 5 Hz  @ 0.  8 G*s  peak* 

5 • 40  Hz  @ 0. 6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5«  Shock  Test  Criteria  (2  shocks /axis) 

See  Table  I 

Direction  A- •Perpendicular  to  Bulkhead 
Direction  B-*Tangential  to  Bulkhead 

Direction  C>«Tangentisd  to  Bulkheadi  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


Subzone  3-5-2-C  Input  to  Components  Mounted  on  the  ET  LOj  Aft 

Bulkhead  Cap  (Station  854).  Weight  of  Component 
^ 150  lb. 


Acceptance  Test  Criteria  (1  min /axis) 

Direction  A 

Directions  B and  C 

20  Hz  @0.010  gVHz 
20  - 50  Hz  @ +6  dB/oct 

50  - 180  Hz  @ 0.062  gVHz 

180  - 2000  HZ  @ -6  dB/oct 

2000  Hz  @ 0.  00052  gVHz 

20  Hz  @ 0.00032  g*/Hz 
20  - 74  Hz  @ +9  dB/oct 

74  - 160  Hz  @ 0.015  gVHz 

160  - 225  HZ  @ -9  dB/oct 
225  - 600  Hz  @ 0.0052  g*/Hz 

600  - 2000  HZ  @ -6  dB/oct 

2000  Hz  @ 0.00042  gVHz 

Composite  = 4.  5 g 

^ ®rms 

Composite  a 2.  5 g 

®rms 

Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Direction  A 

Directions  B and  C 

20  Hz  @ 0.  on  gVHz 
20  - 50  Hz  @ +6  dB/oct 

50  - 240  HZ  @ 0.  070  g^Hz 
240  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.  00050  ^ /Hz 

20  Hz  @ 0.  0022  gVHz 
20  - 84  Hz  @ +6  dB/oct 

84  - 410  Hz  @ 0.  038  gVHz 
410  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0019  gVHz 

Composite  = 5.  1 g 

®rms 

Composite  a 5.  0 g 

“rms 

Boost  Random  Vibration  Criteria  (2 

min/  axis) 

Direction  A 

Directions  B and  C 

20  Hz  @ 0.041  g^Hz 
20  - 50  Hz  @ +6  dB/oct 

50  - 180  Hz  @ 0.  25  gVHz 

180  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0021  gVHz 

20  Hz  @ 0.0013  gVHz 
20  - 74  Hz  @ +9  dB/oct 

74  - 160  Hz  @ 0.060  gVHz 

160  - 225  Hz  @ -9  dB/oct 

225  - 600  Hz  @ 0.  021  gVHz 

600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0017  gVHz 

Composite  = 9.  0 g 


Composite  s 5.  0 g 


3-5-2-C  (Cent.) 

4*  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 - 5 Hz  ^ 0*  6 G's  peak* 
5 - 40  Hz  @ 0. 6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

Direction  A— Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


Zone  4 


ET  LOj  Cylinder 


Subsone  4-1 


ET  LOj  Cylinder  (Stations  Xj  852  to  747) » (General 
Specifications) 


Same  as  Subzone  4-1 -A  below. 


Subzone  4^1 -A  Input  to  Components  Mounted  on  the  ET  LOj  Cylinder 

(Stations  Xj  852  to  Xj  747).  Weight  of  Component 
< 15.1b. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 120  Hz  @ 0.020  gVHz 
120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.  075  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  019  g^Hz 


Composite  = 9.  3 g 

rms 

2»  Lift-off  Random  Vibration  Criteria 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  00045  g^/Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 150  Hz  @ 0.  055  g^  /Hz 

150  - 170  Hz  @ -9  dB/oct 
170  - 1000  Hz  @ 0.037  g^ /Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  018  gf  /Hz 

Composite  s 7.  9 g 

rms 

(1  min/axis) 


Radial  Axis 

20  - 1000  Hz  @ 0.  12  g2/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  H::  @ 0.  030  g^'Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0016  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 550  Hz  @ 0.040  gVHz 
550  - 700  Hz  @ +9  dB/oct 
700  - 1000  Hz  0.080  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  040  g^/Hz 


Composite  a 13.  3 g 


Composite  s 10.  4 g 


« 


4-1 -A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (2  min/ axis) 


Radial  Axis 

20  - 120  Hz  @ 0.  80  g*/Hz 

120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.30  g*/Hz 
lOOO  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.075  gVHz 


Long,  and  Tang,  Axes 

20  Hz  @ 0.0018  gp  /Hz 
20  - 100  HZ  @ +9  dB/oct 

100  - 150  Hz  @ 0.  22  ^ /Hz 

150  - 170  Hz  @ -9  dB/oct 

170  - 1000  HZ  @ 0.  15  ^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  075  ^ /Hz 


Composite  * 18.  6 g 


Composite  = 15,8  g 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G*s  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


See  Table  I 


* Design  Criteria  Only 
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Subzone  4>1-B 


lyput  to  Components  Mounted  on  the  ET  LO,  Cylinder 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 120  Hz  @ 0.  10  g^/Hz 

120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.038  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0095  g^/Hz 


Composite  s 6.  6 s 

®rms 

2.  Lift-off  Random  Vibration  Criteri 
Radial  Axis 

20  - 1000  Hz  @ 0.  060  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  015  g^/Hz 


Composite  = 9.  4 c 

rms 

3.  Boost  Random  Vibration  Criteria 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  00045  g^  /Hz 
20  - 80  Hz  @ +9  dB/oct 

80  - 150  Hz  @ 0.  037  ^ /Hz 

150  - 170  Hz  @ -9  dB/oct 

1 70  - 1000  Hz  ® 0.  018  ^ /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  0095  g^  /Hz 

Composite  = 5.  6 g 

®rms 

(1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  ® 0.0016  gVHz 
20  - 70  Hz  @ +6  dB/oct 

70  - 550  Hz  @ 0.020  g^/Hz 

550  - 700  Hz  @ +9  dB/oct 
700  - 1000  Hz  @ 0.040  g^Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  (S  0.020  g^Hz 

Composite  •=  7.  4 e 

rms 

min/axis) 


Radial  Axis 

20  - 120  Hz  @ 0.40  g^/Hz 

120  - 320  Hz  -3  dB/oct 
320  - 1000  Hz  @ 0.  15  g^/Hz 
1000  - 2000  Hz  (®  -6  dB/oct 

2000  Hz  @ 0.  038  gVHz 


Composite  = 13.  2 g 

rms 


Long,  and  Tang.  Axes 

20  Hz  0.  0018  g^  /Hz 
20  - 80  Hz  ('V  +9  dB/oct 

80  - 150  Hz  (f}  0.  11  g^  /Hz 

150  - 170  Hz  fa  -9  dB/oct 

1 70  - 1000  Hz  0.  075  ^ /Hz 
1000  - 2000  Hz  f&i  -3  dB/oct 

2000  Hz  (ii  0.  038  /Hz 

Composite  = 1 1.  2 c 

^rms 
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Subzone  4-1-C  Input  to  Components  Mounted  on  the  ET  LOj  Cylinder 

(Stations  Xj  852  to  747).  Weight  of  Component 
a 45  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 120  Hz  @ 0.  050  gVHz 

120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.019  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0048  g^/Hz 


Composite  a 4.6 

2.  Lift-off  Random  Vibration  Crite 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  00045  i /Hz 
20  - 62  Hz  @ +9  dB/oct 

62  - 150  Hz  @ 0.013  gr /Hz 

150  - 170  Hz  @ -9  dB/oct 

170  - 1000  Hz  @ 0.0095  ^ /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  0047  i /Hz 

Composite  a 4.0  g 

^ *rms 

ia  (1  min/axis) 


Radial  Axis 

20  - 1000  Hz  @ 0.030  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0075  g^Hz 


Composite  = 6 .7  g 

^ rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0016  gVHz 
20  - 50  Hz  @ +6  dB/oct 

50  - 550  Hz  @ 0.010  g^/Hz 

550  - 700  Hz  @ +9  dB/oct 

700  - 1000  Hz  @ 0.020  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.010  g^Hz 

Composite  a 5.  2 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  - 120  Hz  @ 0.  20  gVHz 

120  - 320  Hz  @ -3  dB/oct 

320  - 1000  Hz  @ 0.075  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  (S  0.019  g^Hz 


Longe  and  Tang,  Axes 


20 

Hz 

0. 

O 

O 

00 

X 

N 

20  - 

62 

Hz 

+9 

' dB/oct 

62  - 

150 

Hz 

(® 

0. 

055  gf  /Hz 

150  - 

170 

Hz 

1 dB/oct 

170  - 

1000 

Hz 

(a) 

0. 

038  g’  /Hz 

1000  - 

2000 

Hz 

fv 

\ dB/oct 

2000 

Hz 

(ff 

0. 

019  i /Hz 

rms 


rms 


Composite  s 9*  3 g 


Composite  - 8,  0 g 


4>1«C  (Cont* ) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G’s  peak« 

5 - 40  Hz  @ 0.  6 G*s  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  I 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 • 40  Hz  @ 0.  8 G*s  peak 


Zone  5 


ET  Ogive  and  Nose  Cap 


Subzone  5-1  ET  Ogive,  Aft  Section  (Stations  747  to  537). 

(CSeneral  Specifications) 

Same  as  Subzone  5-1 -A  below. 

Subzone  5-1 -A  Input  to  Components  Mounted  on  the  ET  Ogive,  Aft 

Section  (Stations  Xt  747  to  Xt  537).  Weight  of 
Components  <10  lb. 


Acceptance  Test  Criteria  (1  min/axis) 

Radial  Akis 

Long,  and  Tang.  Axes 

20  - 120  Hz  @ 0.  26  g^Hz 

120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.  085  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  021  gVHz 

20  Hz  @ 0.  00050  ^ /Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 150  Hz  @ 0.  060  ^ /Hz 
150  - 170  Hz  @ -9  dB/oct 

1 70  - 1000  Hz  @ 0.  040  i lUz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0,  020  ^ /Hz 

Composite  s 12.  3 e 

®rms 

Composite  s 8.  2 e 

®rms 

Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  - 1000  Hz  @ 0.  12  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  (S  0.  030  g^Hz 

20  Hz  @ 0.0018  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 550  Hz  @ 0.  046  gVHz 

550  - 700  Hz  @ +9  dB/oct 
700  - 1000  HZ  @ 0.092  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.046  gVHz 

Composite  s 13.  3 s 

®rms 

Composite  s 11.1  a 

®rms 
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5-1 -A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  - 120  Hz  @ 0.92  gVHa 

120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.34  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.085  gVHz 

20  Hz  @ 0.  0020  ^ /Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 150  Hz  @ 0.24  ^ /Hz 

150  - 170  Hz  @ -9  dB/oct 

170  - 1000  Hz  @ C.  16  g?/Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  080  i /Hz 

Composite  s 24.  5 

Composite  = 16.5 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

2 - 5 HZ  @ 0.  6 G's  peak* 

5 - 40  HZ  @ 0.  6 G's  peak 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 


See  Table  I 

* Design  Criteria  Only 


RBPRODUCrolUTY  OP  THE 
ORIrtNAL  PAGE  IS  POOR 


174 


I 


Subsone  5^1 -B  Input  to  Componants  Mounted  on  the  ET  Ogive,  Aft 

Section  (Stations  Xt  747  to  X^  537).  Weight  of 
Component  S 10  but  < 30  lb. 

1.  Acceptance  Test  Criteria  (I  tnin/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  - 120  Hz  @ 0.  11  g‘/Hz 

120  - 32C  Hz  @ -3  dB/oct 

320  - 1000  Hz  @ 0.  042  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  010  g'/Hz 

20  Hz  @ 0. 00050  ^ /Hz 
20  - 80  Hz  @ +9  dB/oct 

80  - 150  Hz  @ 0.  030  /Hz 

150  - 170  Hz  @ -9  dB/oct 

170  - 1 000  Hz  @ 0.  020  /Hz 
1000  - 2000  Hz  @ -3  dB/oot 

2000  Hz  @0.010  ^/HZ 

i 

Composite  = 8.  6 

Composite  = 5.  8 

' 

Lift-off  Random  Vibration  Criteria 

(1  min/axis) 

Radial  Axis 

Long,  and  Tnng.  Axes 

20  - 1000  Hz  @ 0.060  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0,015  gVHz 

20  Hz  @ 0.0018  gVHz 
20  - 70  Hz  @ +6  dB/oci 

70  - 550  Hz  @ 0.023  gVHz 

550  - 700  Hz  @ +9  dB/oct 

700  - 1000  Hz  @ 0.046  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.023  gVHz 

i 

.] 

■ i 

Composite  = 9*4 

Composite  = 7.9  g^^^jg 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  - 120  Hz  @ 0.46  gVHz 

120  - 320  Hz  (§  -3  dB/oct 

320  - 1000  Hz  ® 0.  17  gVHz 
1000  - 2000  Hz  (S  -6  dB/oct 

2000  Hz  I®  0.042  g^Hz 


Composite  = 17,  3 g 

^ rm  s 

f 


Long,  and  Tang.  Axes 


20 

Hz 

0.  0020  i /Hz 
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O 

80 

Hz 

fri' 

+9  dB/oct 

80  - 

150 

Hz 
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0.  12  g^/Hz 

150  - 

170 

Hz 

(a 

-9  dB/oct 

170  - 

1000 

Hz 
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0.  082  §r  /Hz 

1000  - 

2000 

Hz 

fd- 

-3  dB/oct 

2000 

Hz 

0 

0.041  g^  /Hz 

Com 

pos 

iUi 

= 11. 7 g 

^rms 

i 

$ 
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5-UB  (Cent.) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5 . 40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5.  Shock  Test  Criteria  (2  shocks/axis) 


See  Table  1 

* Design  Criteria  Only 


Subzone  5-1-C  Input  to  Components  Mounted  on  the  ET  Ogive«  Aft 

Section  (Stations  Xt  747  to  X^  537).  Weight  of 
Component  ^30  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  - 120  Hz  @ 0.056  gVHz 

120  - 320  Hz  @ -3  dB/oct 
320  - 1000  Hz  @ 0.021  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0050  g^Hz 

20  Hz  @ 0.  00050  i/Hz 
20  - 62  Hz  @ +9  dB/oct 

62  - 150  Hz  @ 0.  015  i /Hz 

150  - 170  Hz  @ -9  dB/oct 

170  - 1000  Hz  @ 0.  010  i /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  0050  i /Hz 

Composite  s 5.  9 g 

^ ®rms 

Composite  s 4.  2 e 

®rms 

Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  - 1000  Hz  @ 0.030  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0075  gVHz 

20  Hz  @ 0.0018  gVHz 
20  - 50  Hz  @ +6  dB/oct 

50  - 550  Hz  @0.011  gVHz 
550  - 700  Hz  @ +9  dB/oct 

700  - 1000  Hz  @ 0.  023  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.011  gVHz 

Composite  = 6.  7 g 

®rms 

Composite  = 5.  5 g 

rms 

Boost  Random  Vibration  Criteria  (2 

min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  - 120  Hz  @ 0.23  gVHz 
120  - 320  Hz  @ -3  dB/oct 

320  - 1000  Hz  ® 0.085  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.021  gVHz 

20  Hz  @ 0.  0020  i /Hz 
20  - 62  Hz  @ +9  dB/oct 

62  - 150  Hz  @ 0.  060  g^  /Hz 

150  - 170  Hz  @ -9  dB/oct 

170  - 1000  Hz  @ 0.  041  i /Hz 
1000  - 2000  Hz  & -3  dB/oct 

2000  Hz  0.  020  g^  /Hz 

Composite  = 1 1.  8 g 


rms 


Composite  = 8.  4 g 


5-l-C  (Cont. ) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 • 5 Hz  @ 0.  6 G's  peak*^ 

5 • 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Table  1 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 0.  8 G's  peak* 
5 - 40  Hz  @ 0.  8 G's  peak 


i 


Subzone  5-2  ET  Ogive,  Forward  Section  (Stations  537  to  Xj  371). 

(General  Specifications) 


Same  as  Subzone  5-2-A  below. 


Subzone  5-2-A  Input  to  Components  Mounted  on  the  ET  Ogive, 

Forward  Section  (Stations  Xt  537  to  X^  371).  Weight 
Of  Component  < 7 lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


20 

Hz 

@ 

0. 

0085  g*  /Hz 

20 

- 300 

Hz 

@ 

+6  dB/oct 

300 

- 600 

HZ 

@ 

1. 

75  g2  /HZ 

600 

- 2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0. 

15  g*  /HZ 

Directions  B and  C 

20  Hz  @ 0.0005  3 g^/Hz  . 
20  - 100  Hz  @ +9  dB/oct 

100  - 1000  Hz  @ 0.063  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @0.031  g^/Hz 


Composite  = 37.  9 g 

®rms 


Composite  s 10.  0 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 

Directions  B and  C 

20  Hz  @ 0.  026  g2  /Hz 

20  Hz  @ 0.00030  gVHz 

20  - 80  Hz  @ +6  dB/oct 

20  - 

100  Hz  @ +9  dB/oct 

80  - 150  Hz  @ 0.  40  i /Hz 

100  - 

500  Hz  @ 0.040  g^/Hz 

150  - 300  Hz  @ +6  dB/oct 

500  - 

700  Hz  @ +6  dB/oct 

300  - 500  Hz  @ 1.  60  g^  /Hz 

700  - 

1000  Hz  @ 0.08  Og^/Hz 

500  - 2000  Hz  @ -3  dB/oct 

1000  - 

2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.41  g2  /Hz 

2000  Hz  @ 0.040  g^/Hz 

Composite  = 40.  1 g^^g 

Composite  = 10.4  g 

^ ®rms 

I 


17'? 


I 


5 -2 -A  (Cent.) 

3.  Boost  Random  Vibration  Criteria  (2min/axis) 

Directions  B and  C / ,? 

20  Ha  @ 0.  0021  i /Ha 
20  - 100  Ha  @ +9  dB/oct 

100  - 1000  Ha  @ 0.25  gf  /Ha 
1000  - 2000  Ha  @ -3  dB/oct 
2000  Ha  © 0. 12  gf  /Ha 

Composite  * 20.1  g 

rtns 


Lateral  Axes 

2 - 6 Ha  @ 1.4  G's  peak# 

6 - 40  Ha  @ 1. 4 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable. 


Ditection  A 

20  Ha  @ 0.  034  i /Ha 
20  - 300  Ha  @ +6  dB/oct 

300  - 600  Ha  @ 7.  00  /Ha 

600  - 2000  Ha  @ -6  dB/oct 
2000  Ha  @ 0.  62  ^ /Ha 

Composite  = 75.  9 8j.^g 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Ha  @ 0.  6 G's  peak# 

5 - 40  Ha  @ 0.  6 G's  peak 


Ditection  A - Perpendicular  to  Ogive 
Direction  B - Tangential  to  Ogive 

Direction  C - Tangential  to  Ogive,  Perpendicular  to  Direction  B 
# Design  Criteria  Only 
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I 


Subzone  5-2-B  Input  to  Components  Mounted  on  tho  ET  Ogive, 

Forward  Section  (Stations  X(  537  to  371).  Weight 
Of  Component  S 7 but  < 20  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  @ 0.  0085  i /Hz 
20-  210  Hz  @ +6  dB/oct 

210  - 600  Hz  @ 0.  88  g*/ Hz 
600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  083  g^/Hz 

Composite  s 27.6  g 

*rms 


Directions  B and  C 

20  Hz  @ 0.  00053  gVHz 
20  - 80  Hz  @ +9  dB/oct 

80  - 1000  Hz  @ 0.  031  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  016  g^/Hz 

Composite  = 7.  I g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Direction  A Directions  B and  C 


20  Hz  @ 0.  026  iiKt  20  Hz  @ 0.  00030  g*/Hz 


20 

- 56 

Hz 

@ 

+6  dB/oct 

20 

- 80 

Hz 

@ +9  dB/oct 

56 

- 150 

Hz 

@ 

O 

CM 

• 

O 

80 

- 500 

Hz 

@ 0.020  g*/Hz 

150 

- 300 

Hz 

@ 

+6  dB/oct 

500 

- 700 

Hz 

@ +6  dB/oct 

300 

- 500 

Hz 

@ 

0.  80  g?/Hz 

700 

- 1000 

Hz 

@ 0.040  g^/Hz 

500 

- 2000 

Hz 

@ 

-3  dB/oct 

1000 

- 2000 

Hz 

@ -3  dB/oct 

2000 

Hz 

@ 

0.  20  ilHz 

2000 

Hz 

@ 0.020  Unz 

Composite 

= 28.4  g 

**rms 

Composite  = 7.  4 g 

^ ®rms 

3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  (®  0.  034  g^  / Hz 
20-  210  Hz  @ +6  d3/oct 

210  - 600  Hz  @ 3.  50  ^/Hz 
600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  33  g*/Hz 

Composite  s 55.2  g 

“rms 


Directions  B and  C 

20  Hz  @ 0.  0021  ilKz 
20  - 78  Hz  @ +9  dB/oct 

78  - 1000  Hz  ® 0.  12  ^/Hz 
1000  - 2000  Hz  (3  -3  dB/oct 
2000  Hz  0.  063  ilHz 

Composite  s 14.3  g 

®rms 
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(Cont«) 

4.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak# 

5 - 40  Hz  @ 0.  6 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable 


Lateral  Axes 

2 - 6 Hz  @ 1. 
6 - 40  Hz  @ 1. 


Direction  A - Perpendicular  to  Ogive 
Direction  B - Tangential  to  Ogive 

Direction  C - Tangential  to  Ogive,  Perpendicular  to 
♦ Design  Criteria  Only 


I 

IR2 


4 G's  peak# 
4 G's  peak 


Direction  B 


Subzone  5-2-C  Input  to  Components  Mounted  on  the  ET  Ogive, 

Forward  Section  (Stations  X(  537  to  Xj  371).  Weight 


Of  Component  2:  20 

1.  Acceptance  Test  Criteria  (1  min/ 

Direction  A 

20  Hz  @ 0.  0085  i /Hz 
20  - 150  Hz  @ +6  dB/oct 

150  - 600  Hz  @ 0.  44  ^ /Hz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  040  i / Hz 

Composite  = 20,  0 g 

rm  s 

2.  Lift-off  Random  Vibration  Crite 


Direction  A 


20 

Hz 

0.  026  i /Hz 

20  . 

40 

Hz 

(3 

+6-  dB/oct 

40  - 

150 

Hz 

(3 

o 

o 

N 

150  . 

300 

Hz 

(3 

+6  dB/oct 

300  . 

500 

Hz 

(3 

0.  40  /Hz 

500  . 

2000 

Hz 

(3 

-3  dB /oc t 

2000 

Hz 

(® 

0. 10  r/Hz 

Composite  = 20.  1 g 

^rms 

3.  Boost  Random  Vibration  Crite  ri 


lb. 

axis) 

Directions  B and  C 

20  Hz  ® 0.  00050  ^ /Hz 
20  - 62  Hz  +9  dB/oct 

62  - 1000  Hz  & 0.  015  /Hz 
1000  - 2000  Hz  (S'  -3  dB/oct 

2000  Hz  (S  0.  0075  ^ /Hz 

Composite  = 5.  1 g 

®rms 

ria  ( 1 min/ axis) 

Directions  B and  C 

20  Hz  (S  0.  00030  /Hz 
20  - 64  Hz  (S  +9  dB/oct 

64  - 500  Hz  (n)  o.  010  ^ /Hz 

500  - 700  Hz  (S’  +6  dB/-  ct 

700  - 1000  Hz  rS  0.  020  g'  /Hz 
1000  - 2000  Hz  (S'  -3  dB/oct 

2000  Hz  (®  0.  010  i /Hz 

Composite  = 5.  2 g 

rm  s 

\ (2  m in /ax  is) 


1 


Direction  A 

20  Hz  (S'  0.  034  ^ / Hz 
20  - 150  Hz  (3 +6  dB/oct 

150  - 600  Hz  (3  1.  75  if  /Hz 

600  - 2000  Hz  (S'  -6  dB/oct 
2000  Hz  to)  0.  16  gr  / Hz 

Composite  = 40.  1 g 
• ^rms 


Di.rections  B and  C 

20  Hz  (S  0.  0021  I Hz 
20  - 62  Hz  ''i  f9  dB/oct 

62  - 1000  Hz  "i  0.063  /Hz 
1000  - 2000  Hz  ''t  -3  dB/oct 

2000  Hz  ''!■  0.  032  / Hz 

Comp<i.^i!e  = 10.2  g 


5«2-C(Cont.) 

4«  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Ha  ® 0, 6 G's  peak* 

5 - 40  Hz  ® 0. 6 G's  peak 

5,  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable 

Direction  A- -Perpendicular  to  Ogive 

Direction  B- -Tangential  to  Ogive  . • o 

Direction  C--Tangential  to  Ogive,  Perpendicular  to  Direction 


Latersd  Axes 

2 - 6 Hz  @ 1.4  G's  peak* 
6 - 40  Hz  @ 1.4  G's  peak 


*Design  Criteria  Only 


Subzone  5>3 


F.T  Nose  Cap  and  Cover  Plate  (Stations  Xj  371  to 
Xt  322).  (General  Specifications) 


Same  as  Subzone  5-3.  I -A  below. 

Subzone  5-3-1  ET  Nose  Cap  (Stations  Xt  371  to  Xt  322).  (General 

Specifications) 

Same  as  Subzone  5-3-1 -A  below. 

Subzone  5-3-1-A  Input  to  Components  Mounted  on  the  ET  Nose  Cap 

(Stations  Xt  371  to  Xt  322).  Weight  of  Component 
< 7 lb. 


1.  Acceptance  Test  Criteria  (1  min 

Direction  A 

20  Hz  ® 0.  0035  g*/Hz 
20  - 120  Hz  +6  dB/oct 

120  - 370  Hz  fS)  0.  12  i !\lz 

370  - 900  Hz  +6  dB/oct 

900  - 2000  Hz  & 0,  75  g^/Hz 

Composite  = 32.7  c 

rms 

2.  Lift-off  Random  Vibration  Crite 

Dirtction  A 

20  Hz  0.  0075  ^ !Uz 
20  - 140  Hz  (S' +6  dB/oct 

140  - 520  Hz  (3  0.  35  g^/Hz 

520  - 900  Hz  (3‘  +6  dB/oci 

900  - 2000  Hz  '3  1. 00  V/Hz 

Composite  = 38.6  g 

' rtn  ; 


axis) 

Directions  B and  C 

20  Hz  (3'  0.00050  g^/Hz 
20  - 100  FIz  (3  +9  dB/oct 

100  - 2000  Hz  (3'  0.  063  /Hz 


Composite;  = 10.9  g 

rms 


Directions  B and  C 

20  Mz  r<i'  0.  0003  3 / Hz 

20  - 100  Hz  t9  dC/oct 

100  - -00  Hz  '3  0.  04  0 ^ /Hz 

500  - 800  Hz  '3  4-6  dB/oct 

800  - 2000  Hz  0.  080  g’  /Hz 

Composite  = 11.5  g 

r rr:  s 


5*3*1  *A  (Cont# ) 


3.  Boost  Random  Vibration  Criteria 

Direction  A 

20  Hz  (?)  0.014  i iKz 
20  * 120  Hz  @ +6  dB/oct 

120  - 370  Hz  @ 0.  50  Ha 
370  - 900  Hz  (® +6  dB/oct 
900  - 2000  Hz  (S  3.  00  /Hz 

Composite  = 65.4  g 

®rms 

4,  — Vehicle.  Dynam ic s Criteria 

Longitudinal  Axis 

2 * 5 Hz  @ 0.  6 G's  peak* 

5-40  Hz  (3  0,  6 G's  peak 

5*  Shock  Test  Criteria  (2  shocks/axis) 

Not  Applicable 


(2  min/ axis) 

Directions  B and  C 

20  Ha  @ 0.0020  |^/Hz 
20  - 100  Hz  (§  <f9  dB/oct 

100  - 2000  Ha  @ 0.  25  g? /Hz 


Composite  s 21.9  g 

®rms 


Lateral  Axes 

2 - 6 Hz  (§1,4  G's  peak* 

6 - 40  Hz  (§  1,4  G's  peak 


Direction  A--Perpendicular  to  Nose  Cap 
Direction  B--Tangential  to  Nose  Cap 

Direction  C--Tangential  to  Nose  Cap,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


ftBPRODUcroiun  or  tub 
oKai.  page  is  poob 
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Subzone  5-3- 1-B  Input  to  Components  Mounted  on  the  ET  Nose  Cap 

(Stations  371  to  322).  Weight  of  Component 
> 7 but  < 20  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  Hz  ® 0.  0035  i /Hz 
20  - 85  Hz  @ +6  dB/oct 

85  - 370  Hz  @ 0.  063  g* /Hz 
370  - 900  Hz  @ +6  dD/oct 
900  - 2000  Hz  @ 0.  38  g?  / Hz 

Composite  s 23.  1 g 

rms 


Directions- B and  C 

20  Hz  (3  0.00050  gf/Hz 
20  - 80  Hz  ® +9  dB/oct 

80  - 2000  Hz  (a)  0.  033  g’  /Hz 


Composite  s 7.  9 g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Direction  A 

20  Hz  (®  0*  0075  i /Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 520  Hz  @ 0.  18  i /Hz 

520  - 900  Hz  @ +6  dB/oct 
900  - 2000  Hz  ® 0.  50  ^ / Hz 

Composite  = 27.4  g 

rms 


Directions  B and  C 

20  Hz  @ 0.00033  g^ /Hz 
20  - 80  Hz  (®  +9  dB/oct 

80  - 500  Hz  0.  020  /Hz 

500  - 800  Hz  ® +6  dB/oct 

800  - 2000  Hz  @ 0.  040  ^ /Hz 

Composite  = 8.  0 g 

“rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A 

20  Hz  & 0.014  g^/Hz 
20  - 85  Hz  f®  +6  dB/oct 

85  - 370  Hz  & 0.  25  g^/Hz 

370  - 900  Hz  (0)  +6  dB/oct 

900  - 2000  Hz  rS  i.  50  ^/Hz 

Composite  = 46.2  g 

r m s 


Directions  B and  C 

20  Hz  ® 0.  0020  /Hz 
20  - 80  Hz  <®  49  dB/oct 

80  - 2000  Hz  0. 13  i /Hz 


Composite  s 15.  d 

^rms 


5-3-l-B  (Cont. ) 

4#  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 


2 - S Ha  @ 0.  6 G’s  peak#  2 - 6 Hz  ® 1. 4 G's  peak* 

5 - 40  Hz  @ 0.6  G's  peak  6 - 40  Hz  ® 1,4  G's  peak 

5*  Shock  Teet  Criteria  (2  shocks /axis) 

Not  Applicable 


Direction  A--Perpendicular  to  Nose  Cap 
Direction  B- -Tangential  to  Nose  Cap 

Direction  C--Tangential  to  Nose  Cap,  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


Subsone  5-3- 1 -C  Input  to  Compontinta  Mounted  on  the  ET  Nose  Cap 

(Stations  Xj  371  to  Xj  322),  Weight  of  Component 
^ 20  lb. 


1.  Acceptance  Test  Criteria  (1  min/ 
Direction  A 

20  Hz  (§  0.  0035  i /Hz 
20  - 61  Ha  (iS  +6  dB/oct 

61  - 370  Ha  (®  0.  033  g /Ha 

370  - 900  Ha  ® +6  dB/oct 
900  - 2000  Hz  @ 0.  19  gf /Ha 

Composite  s 16.4  s 

®rms 

2.  Lift-off  Random  Vibration  Critu 
Direction  A 

20  Hz  0.  0075  (T  /Hz 
20  - 70  Hz  fa  +6  dB/oct 

70  - 520  Hz  ® 0.  090  ^ /Hz 

520  - 900  Hz  f?' +6  dB/oct 

900  - 2000  Hz  @ 0.  25  ^ /Hz 

Composite  = 19.  4 g 

rm  s 


is) 

Directions  B and  C 

20  Hz  (9  0.  00050  g*  /Hz 
20  • 63  Hz  <>1'  +9  dB/oct 

63  - 2000  Hz  <9  0.  016  ^ /Hz 


Composite  s 5.  5 c 

^ ®rms 

ia  (1  min/axis) 

Directions  B and  C 

20  Hz  (Ci  0.  00033  gf  /Hz 
20  - 63  Hz  (5'  +9  dB/oct 

63  - 500  Hr  fS'  0.010  /Hz 

500  - 800  Hz  ® +6  dB/oct 

800  - 2000  Hz  (a>  0.  020  ^ /Hz 

Composite  = 5.  7 a 

^ ®rms 


3.  Boost  Random  Vibration  Criteria  (2  min/a\is) 


Direction  A 

20  Hz  fff  0.  014  /Hz 
20  - 61  Hz  <9  +6  dB/oct 

61  - 370  Hz  0.  13  /Hz 

370  - 900  Hz  +6  dB/oct 
900  - 2000  Hz  '<i  0.  75  ^ /Hz 

Composite  a 32.  8 g 

“rms 


Directions  B and  C 

20  Hz  Ki>  0.  0020  /Hz 
20  - 63  Hz  fa  +9  dB/oct 

63  - 2000  Hz  'a  0.  063  /Hz 


Composite  = 11.1  g 

rrns 


5-3-NC  (Cont. ) 

4«  Vehicle  Dynamics  Criteria 


Longitudinal  Asds  Lateral  Axes 

2 - 5 Ha  @ 0#  6 G's  peak***  2 • 6 Hz  @ 1*4  G's  peak* 

5 - 40  Hz  @ 0.6  G's  peak  6 - 40  Hz  ® 1.4  G's  peak 

5„  Shock  Test  Criteria  (2  shocks /axis) 

Not  Applicable 

Direction  A--Perpendicular  to  Nose  Cap 

Direction  B- -Tangential  to  Nose  Cap  t» 

Direction  C- -Tangential  to  Nose  Cap,  Perpendicular  to  Direction  B 

^ Design  Criteria  Only 


190 


rsrmlr 


Subzone  5-3-2  Input  to  Components  Mounted  on  the  ET  LO  Ogive 
Coverplate  or  Coverplato  Support  Ring.  (Station 
371) 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Longitudinal  Axis 

20  Hz  @ 0.0035  g?/Hz 
20  - 42  Hz  @ + 6 dB/oct 

42  - 370  Hz  @ 0.  015  g*/Hz 
370  - 900  Hz  @.+  6 dB/oct 
900  - 2000  Hz  @ 0.  088  gVHz 

Composite  = H.2gj.j^g 


Lateral  Axes 

20  Hz  @ 0.  00050  g^/Hz 
20  - 49  Hz  @ + 9 dB/oct 

49  - 2000  Hz  0.  0075  g^/Hz 


Composite  = 3.  8 gmis 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Longitudinal  Axis 

20  Hz  @ 0.  0075  g*/Hz 
20  - 47  Hz  @ + 6 dB/oct 

47  - 540  Hz  @ 0.  040  g*/Hz 

540  ~ 900  Hz  @ + 6 dB/oct 
900  - 2000  Hz  @ 0.  11  g*/Hz 

Composite  = 12.  9 


Lateral  Axes 

20  Hz  @ 0.  00033  g*/Hz 
20  - 6 9 Hz  @ + 9 dB/oct 

69  - 2000  Hz  0.  013  g*/Hz 


Composite  = 5.  0 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Longitudinal  Axis 

20  Hz  0.  014  g*/Hz 
20  - 42  Hz  ® + 6 dB/oct 

42  - 370  Hz  (3  0.  060  g*/Hz 

370  - 900  Hz  + 6 dB/oct 

900  - 2000  Hz  ® 0.  35g*/Hz 


Lateral  Axes 

20  Hz  ® 0.  0020  g^/Hz 
20  - 49  Hz  ® + 9 dB/oct 

49  - 2000  Hz  ® 0.  030  g*/Hz 


Composite  = 7.  7 g 

®rms 


Comi-  'site  = 22.  4 


5 >3 -2  (Cont.) 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Ha  @ 0.  G's  peak* 
5 - 40  Hz  @ G.  6 G's  peak 


Lateral  Axes 

2 - 6 Hz  @ 1.4  G's  peak* 
6 - 40  Hz  @ 1.4  G's  peak 


5,  Shock  Test  Criteria  (2  shocks /axis) 


Not  Applicable 
* Design  Criteria  Only 


Zone  6 


SRB  Nozzle  and  Aft  Skirt 


Subao  6-1  SRB  Nozzle-- Stations  1990-1830  (General 
Specifications) 


Same  as  Subzone  6-1-A  below. 


Subzone  6-1-A  Input  to  Components  Mounted  on  the  SRB  Nozzle 

1.  Acceptance  Test  Criteria  (1  min/axis) 

20  Hz  @ 0.0095  gVHz 
20  - 800  Hz  @ +3  dB/oct 

800  - 1200  Hz  @ 0.  38  gVHz 
1200  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  14  gVHz 

Composite  = 21.8 


2,  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in 
each  axis) 

20  Hz  @ 0.  038  gVHz 
20  - 800  Hz  @ +3  dB/oct 

800  - 1200  Hz  @ 1.  50  g^Hz 
1200  - 2000  Hz  (3  -6  dB/oct 
2000  Hz  @ 0.  55  gVHz 

Composite  = 43.  6 


6-1 -A  (Cont.) 

3,  Reentry  Random  Vibration  Criteria 
each  axis) 


Radial  Axis 

20  - 50  Hz  @ 0.  27  g*/Hz 

50  - 120  Hz  @ +12  dB/oct 

120  - 200  Hz  @ 9.  12  g*/Hz 
200  - 650  Hz  @ -15  dB/oct 
650  - 1400  Hz  @ 0.031  g*/Hz 
1400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.014  g*/Hz 


Composite  = 38.0 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3,5  - 5 Hz  @ 0.  7 G's  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 


(60  sec  plus  30  sec /mission  in 


Long,  and  Tang.  Axes 

90  Hz  @ 0.40  g*/Hz 
130  Hz  @ +6  dB/oct 
180  Hz  @ 0.80  g*/Hz 
280  Hz  @ -9  dB/oct 
540  Hz  @ 0.20  g^/Hz 
800  Hz  @ +12  dB/oct 
1400  Hz  @ 1.00  g^/Hz 
2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  33  g^/Hz 

Composite  * 36.  ® ®rms 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G's  peak* 

5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 3.7  G's  peak 


20  - 
90  - 
130  - 
180  - 
280  - 
540  - 
800  - 
1400  - 


5,  Shock  Test  Criteria  (2  shocks /axis) 


See  Tables  II,  IX  and  X. 


* Design  Criteria  Only 
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Subzone  6*2 


SRB  AFT  Skirt— Stations  1930-1837  (General 
Specifications) 


Same  as  Subzone  6-2 -A  below* 

Subzone  6-2-A  Input  to  Components  Mounted  on  the  SRB  Aft  Skirt. 

Weight  of  Component  <25  lb* 

1.  Acceptance  Test  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  013  g^/Hz  20  Hz  @ 0.  Oil  g*/Hz 

30  Hz  @ +6  dB/oct 
53  Hz  @ 0.025  gVHz 
150  Hz  @ +6  dB/oct 
800  Hz  @ 0.20  gVHz 
2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  032  gVHz 


Radial  Axis 


20-  110  Hz  @ +6  dB/oct. 

20  - 

110  - 200  Hz  @ 0.  38  gVHz 

30  - 

200  - 395  Hz  @ -9  dB/oct 

53  - 

395  - 800  Hz  @ 0. 050  gVHz 

150  - 

800  - 2000  Hz  @ -6  dB/oct 

800  - 

2000  Hz  @ 0.  0080  gVHz 

Composite  * 10.  9 gj.^g 

Composite  s 15.4  g 


rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 


20 

Hz 

@ 

0. 

010  gVHz 

20  - 

100 

Hz 

@ 

+6 

1 dB/oct 

100  - 

200 

Hz 

@ 

0. 

25  g^/Hz 

200  - 

280 

Hz 

@ 

-12  dB/oct 

280  - 

1200 

Hz 

@ 

0. 

060  gVHz 

1200  - 

2000 

Hz 

1 dB/oct 

2000 

Hz 

0. 

036  gVHz 

Composite 

s 

11.6  g 

Long,  and  Tang.  Axes 

20  Hz  @ 0.016  g^/Hz 
20  - 250  Hz  @ +3  dB/oct 

250  - 1000  Hz  (S  0.20  g^Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  10  g"/Hz 


Composite  = 17.7 


6-2-A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  13  gVHz 
20  - 60  Hz  @ +3  dB/oct 

60  - 200  Hz  @ 0.  40  gVHz 

200  - 360  Hz  @ -12  dB/oct 

360  - 1000  Hz  @ 0.  040  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  020  gVHz 

20  Hz  @ 0.  080  g*/Hz 
20  - 30  Hz  @ +6  dB/oct 

30  - 800  Hz  @ 0. 18  g^/Hz 
800  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.072  g*/Hz 

Composite  * 11.9 

Composite  = 16.5  g^^j^g 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.052  gVHz 
20  - 110  Hz  @ +6  dB/oct 

no  - 200  Hz  @ 1.  ' g^/Hz 

200  - 395  Hz  @ -9  drj/oct 
395  - 800  Hz  @ 0.  20  gVHz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.032  gVHz 

20  Hz  @ 0.  044  gVHz 
20  - 30  Hz  @ +6  dB/oct 

30  - 53  Hz  @ 0.  10  g^/Hz 

53  - 150  Hz  @ +6  dB/oct 

150  - 800  Hz  @ 0.  80  g^/Hz 

800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  13  g*/Hz 

Composite  = 21.9 

Composite  = 30.8  gj,^g 

Vehicle  Dynamics  Criteria 

• 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  (§  0.  7 G's  peak# 

5 - 10  Hz  0.7  G's  peak 

10  - 40  Hz  @ 1. 0 G's  peak 

2 - 5 Hz  @ 2.0  G's  peak# 

5 - 10  Hz  0.5  G's  peak 
10  - 40  Hz  3.  7 G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 


See  Tables  III,  IX  and  X. 


Design  Criteria  Only 


f 


Subzone  6-2-B  Input  to  Components  Mounted  on  the  SRB  Aft  Skirt. 

Weight  of  Component  2 25  but  <75  lb. 


1.  Acceptance  Test  Criteria  (I  min/axis) 

Long,  and  Tang.  Axes 


Radial  Axis 

20  Hz  @ 0.  013  gVHz 
20  - 80  Hz  @ +6  dB/oct 

80  - 200  Hz  @ 0.  21  g^/Hz 

200  - 395  Hz  @ -9  dB/oct 

395  - 800  Hz  @ 0.  028  g^/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0045  g^/Hz 

Composite  a 8.4 


20  - 39  Hz  @ 0.014  g^/Hz 

39-  no  Hz  @ +6  dB/oct 
no  - 800  Hz  @ 0. 11  gVHz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.018  g'/Hz 


Composite  a 11.5 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.010  gVHz 
20  - 75  Hz  @ +6  dB/oct 

75  - 200  Hz  @ 0.  14  g^Hz 

200  - 280  Hz  @ -12  dB/oct 

280  - 1200  Hz  @ 0.  033  g^/Hz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.020  g^/Hz 

Composite  a 8.  8 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  g^/Hz 
20  - 140  Hz  @ +3  dB/oct 

140  - 1000  Hz  @ 0.  11  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  <3  0.055  g^/Hz 


Composite  = 13.4 


3.  Boost  Random  Vibration  Criteria  (80 
each  axis) 


Radial  Axis 


20 

Hz 

a 

0, 

,13  g^/Hz 

20  - 

34 

Hz 

a 

+ 

3 dB/oct 

34  - 

200 

Hz 

a 

0 

. 22  g^/Hz 

200  - 

360 

Hz 

(O) 

- 

12  dB/oct 

360  - 

1000 

Hz 

(i& 

c 

.022  g^Hz 

1000  - 

2000 

Hz 

{a> 

- 

3 dB/oct 

2000 

Hz 

(01 

0 

.011  gVl-Iz 

sec  plus  40  sec/mission  in 


Long,  and  Tang.  Axes 

20  - 800  Hz  ® 0.  10  g'/Hz 

800  - 2000  Hz  -3  dB/oct 

2000  Hz  "i'  0.040  g'/Hz 


rrns 


nn 


I 


Composite  = 8,  9 pj 


Composit  e = 12.  3 g 


6-2*B  (Cont*) 

4*  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  see /mission  in 
each  axis) 


Radial  Axis 


20 

Hz 

0. 052  g*/Hz 

20 

- 80 

Hz 

+6  dB/oct 

80 

- 200 

Hz 

0.  83  gVHz 

200 

- 395 

Hz 

@ 

-9  dB/oct 

395 

- 800 

Hz 

@ 

0. 11  gVHz 

800 

- 2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

0.018  g^Hz 

Long*  and  Tang.  Axes 

20  - 39  Hz  @ 0. 055  gVHz 

39-  110  Hz  @+6  dB/oct 
no  - 800  Hz  @ 0.44  g^/Hz 
800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0. 072  g*/Hz 


Composite  = 16.  8 g 

rm  s 

Composite  = 23.  1 g 

rm  s 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 0.  7 G's  peak* 

2 - 5 Hz  @ 2.  0 G's  peak* 

5 - 10  Hz  @ 0.  7 G*s  peak 

5-10  Hz  @0*5  G's  peak 

10  - 40  Hz  @ l.O  G's  peak 

10  - 40  Hz  @ 3.  7 G's  peak 

Shock  Test  Criteria  (2  shocks /axis) 

See  Tables  III,  IX  and  X. 

♦ Design  Criteria  Only 


Subzone  6-2-C  Input  to  Components  Mounted  on  the  SRB  Aft  Skirt, 

Weight  of  Component  ^75  lb. 


min/axis) 

Long,  and  Tang.  Axes 


1,  Acceptance  Test  Criteria  (I 
Radial  Axis 

20  Hz  @ 0.013  g^/Hz 
20  - 60  Hz  @ +6  dB/oct 

60  - 200  Hz  @ 0. 1 Ir  gVHz 
200  - 395  Hz  @ -9  dB/oct 
395  - 800  Hz  @ 0.015  g^/Hz 
800  - 2000  Hz  @ -6  dB/oct 

2800  Hz  @ 0.0024  g^/Hz 

Composite  s 6,  3 


20  - 29  Hz  @ 0.0075  g^/Hz 

29  - 82  Hz  @ +6  dB/oct 

82  - 800  Hz  @ 0.060  gVHz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0098  g*/Hz 


Composite  = 8,6  gj,j^g 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ O.J010  g^/Hz 
20  - 55  Hz  @ +6  dB/oct 

55  - 200  Hz  @ 0.077  g*/Hz 

200  - 280  Hz  (3  -12  dB/oct 

280  - 1200  Hz  @ 0.018  g^Hz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  010  g^/Hz 

Composite  = 6.6  gj.jj^g 


Long,  and  Tang,  Axes 

20  Hz  @ 0.016  g^/Hz 
20  - 75  Hz  @ +3  dB/oct 

75  - 1000  Hz  @ 0.060  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.030  g^/Hz 


Composite  = 10,0  g^^^g 


3,  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  :n 
each  axis) 


Radial  Axis 

20  - 200  Hz  0.  12  gVHz 

200  - 360  Hz  -12  dB/oct 

360  - 1000  Hz  0,012  g"/Hz 
1000  - 2000  Hz  -3  dB/oct 

2000  Hz  fi)  0.0060  g"/Hz 


Long,  and  Tang.  Axes 

20  - 800  Hz  0.054  g^/Hz 

800  - 2000  Hz  -3  dB/oct 

2000  Hz  0,022  g’/Hz 


Composite  = 6.  7 g 


rms 


Composite  = 9.  0 g 


6»E**C  (Cont«) 

4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  see/mission  in 
each  axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.052  g*/Hz 

20  “ 

29 

Hz 

@ 0. 

030  gVHz 

20  > 

60 

Hz 

@ 

+6  dB/oct 

29  - 

82 

Hz 

@ +6 

1 dB/oct 

60  • 

200 

Hz 

@ 

0.45  gVHz 

82  . 

800 

Hz 

@ 0. 

24  gVHz 

200  - 

395 

Hz 

@ 

-9  dB/oct 

800  - 

2000 

Hz 

@ -6 

) dB/oct 

395  - 

800 

Hz 

@ 

0.060  gVHz 

2000 

Hz 

@ 0. 

039  g*/Hz 

800  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.0095  gVHz 

Com 

posite 

8 12.  6 g 

®rms 

Composite  = 

17.2  g 

®rmi 

5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0.7  G's  peak* 

5 - 10  Hz  @ 0.7  G's  peak 

10  . 40  Hz  @ 1.0  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  III,  IX  and  X. 

* Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G’s  peak* 

5 - 10  Hz  @ 0.5  G's  peak  1 

10  - 40  Hz  @ 3.  7 G's  peak 


Zone  7 


SRB  Fuel  Cylinder  and  Bulkheads. 


Subaone  7-1  SRB  Aft  Fuel  Bulkhead- -Stations  l875-1818.(General 

Specifications) 

Same  as  Subaone  7-1 -A  below. 

Subzone  7-1 -A  Input  to  Components  Mounted  on  the  SRB  Aft  Fuel 

Bulkhead. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


Directions  B and  C 


20  - 73  Ha  @ 0.00017  gVHa 

73  - 170  Hz  @ +15  dB/oct 

170  - 2000  Hz  @ 0.  012  g^Hz 


20  - 50  Hz  @ 0.0050  gVHz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.015  gVHz 

500  - 2000  Kz  -6  dB/oct 

2000  Hz  @ 0.00095  gVHz 


Composite  s4.8 


Composite  s 3.4 


2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 


20  - 50  Hz  @ 0.  020  g*/Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.  060  g^Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0038  gVHz 


Composite  = 6.9  g^^^^g 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Direction  A 

20  - 73  Hz  @ 0.  00070  gVHz 

73  - 170  Hz  +15  dB/oct 

170  - 2000  Hz  0.050  g"/Hz 


Composite  = 9.  6 c 

* ”riT)s 


Directions  B and  C 

20  - 240  Hz  (aj  0.00094  gVHz 

240  - 700  Hz  +9  dB/oct 

700  - 1200  Hz  ® 0.024  g^Hz 
1200  - 2000  Hz  ® -9  dB/oct 

2000  Hz  0.0051  gVHz 

Composite  = 5.  0 g 

^ ‘’rms 


7-l«A  (Cont« ) 

4«  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axis 

3.5-  5 Hz  @ 1.0  G's  peak>!<  2-  5 Hz  (§>  2. 0 G's  peak« 

5 * 40  Hz  @ 1,  0 G's  peak  5 - 10  Hz  @ 0,6  G’s  peak 

10  - 40  Hz  @ 3.7  G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Tables  IV,  DC,  and  X 

Direction  A --Perpendicular  to  Bulkhead 
Direction  B --Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Dit^'.t  oi.  I" 
^Design  Criteria  Only 


Subzone  7*2 


SRB  Aft  Fuel  Cylinder--Stations  1837-1180. 


Subzone  7-2-1  SRB  Aft  Fuel  Cylinder— Stations  1837-1180. (General 

Specifications) 

Same  as  Subzone  7-2-1 -A  below. 

Sabzone  7-2-1-A  Input  to  Components  Moiinted  on  the  SRB  Aft  Fuel 

Cylinder. 


Acceptance  Test  Criteria  (1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0090  gVHz 
20  - 180  Hz  @ +6  dB/oct 

180  - 280  Hz  @ 0.  78  gVHz 
280  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @0.015  gVHz 

20  - 50  Hz  @ 0.  0050  gVHz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.015  g^ /Hz 

500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00095  g*/HZ 

Composite  = 17.6 

Composite  =3.4 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 

20  - 50  Hz  @ 0.  020  g^Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.060  g^Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  g^Hz 

Composite  s 6. 9 g 

‘ rms 


Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang,  Axes 

20  Hz  @ 0.  036  gVHz 
20  - 180  Hz  @ +6  dB/oct 

180  - 280  Hz  § 3.  13  g’/Hz 
280  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  059  gVHz 

20  Hz  @ 0.0039  gVHz 
20  - 80  Hz  @ +6  dB/oct 

80  - 275  Hz  @ 0.  063  gVHz 

275  - 560  Hz  @ -9  dB/oct 
560  - 2000  Hz  @ 0.0075  g^Hz 

Composite  = 35,  2 g 

‘ ^ rm  s 

Composite  = 5,  6 g 

^ ^ rm  s 

7-2-1 -A  (Cont.) 


4.  Vehicle  Dynatxiics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak’)’ 
5 - 40  Kz  @ l.O  G's  peak 


Lateral  Axes 

2-  5 Hz  @ 1.7  G's  peak* 
5 - 10  Hz  <§  0.6  G's  peak 
10  - 40  Hz  @1.7  G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 
See  Tables  IV,  IX  and  X. 


^Design  Criteria  Only 


Subzone  7-2-2 


SRB/ET  Attach  Ring  ® Station  151 1. (General 
Specifications) 


Same  as  Subzone  7-2- 2- A below# 

Subzone  7-2-2-A  Input  to  Components  on  the  SRB/ET  Attach  Ring. 
Acceptance  Teat  Criteria  (1  min/axis) 


Radial  and  Tangential  Axes 

20  Hz  @ 0.0025  g*/Hz 
20  - 120  Hz  @ +6  dB/oct 

120  - 200  HZ  @ 0.095  gVHZ 

200  - 375  Hz  @ -9  dB/oct 
375  - 2000  Hz  @0.015  g^/Hz 


Longitudinal  Axis 

20  - 105  Hz  @ 0.030  g^/Hz 

105  - 180  Hz  @ +9  dB/oct 

180  - 1000  Hz  @ 0. 16  gVHz 
1000  - 1125  Hz  @ +12  dB/oct 
1125  - 1400  Hz  @ 0.25  gVHz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.085  g^/Hz 


Composite  s 6. 4 g 


rms 


Composite  » 17.9  g 


rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  and  Tangential  Axes  Longitudinal  Axis 


20  - 50  Hz  @ 0.020  g^Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.060  g^Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  gVHz 


Composite  s 6.9 


20  - 85  Hz  @ 0.014  g^/Hz 

85  - 220  Hz  @ +6  dB/oct 

220  - 900  Hz  @ 0.090  g^/Hz 

900  - 1175  Hz  @ +9  dB/oct 
1175  - 1500  Hz  @ 0.20  g^Hz 
1500  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  11  g^/Hr 

Composite  = 15.7  gj.yj,g 


205 


i 


7-2-2-A  (Cont.) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  and  Tangential  Axes 

20  Hz  @0.010  g^/Hz 
20  - 120  Hz  @ +6  dB/oct 

120  - 200  Hz  @ 0.  38  g^Hz 

200  - 375  Hz  @ -9  dB/oct 
375  - 2000  Hz  @ 0.060  g^/Hz 


Longitudinal  Axis 


20 

105 

180 

1000 

1125 

1400 


105  Hz  @ 
180  Hz  @ 
1000  Hz  @ 
1125  Hz  @ 
1400  Hz  @ 
2000  Hz  @ 
2000  Hz  @ 


0. 12  gVHz 
+9  dB/oct 
0.63  gVHz 
+ 12  dB/oct 
1.00  gVHz 
-9  dB/oct 
0.  34  gVHz 


Composite  = 12.9  gj.^g 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 
See  Tables  IV,  IX  and  X. 

« Design  Criteria  Only 

206 


Composite  - 35.  8 g 


rms 


Lateral  Axes 

2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 10  Hz  @ 0.  6 G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 


li 

1 

each  axis) 

’ 1 
i: 

Radial  and  Tangential  Axes 

Longitudinal  Axis 

I- 

20  - 50  Hz  @ 0.020  gVHz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.060  g’/Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  g^/Hz 

20  - 75  Hz  @ 0.0060  g*/Hz 

75  - 220  Hz  @ +6  dB/oct 
220  - 950  Hz  @ 0.048  g^Hz 
950  - 1175  Hz  @ +9  dB/oct 
1175  - 1500  Hz  @ 0.090  g^/Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.050  gVHz 

i 

n/  ■ 
1 

Composite  * 6.9 

Composite  * 10.  8 g^^g 

- 

J) 

.,  «>  -o'  ' 


Subzone  7-3 


SRB  Forward  Fuel  Cylinder- -Stationo  1180-524. 
(General  Specifications) 


Same  as  Subzone  7-3-A  below. 

Subzone  7-3-A  Input  to  Components  on  the  SRB  Forward  Fuel 

Cylinder. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0014  gVHz 
20  - 150  Hz  @ +6  dB/oct 

150  - 280  Hz  @ 0.  080  g^Hz 
280  - 2000  Hz  @ -10  dB/oct 

2000  Hz  @ 0»  00012  g^Hz 

Composite  = 4.  8 g 


Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.0050  g*/Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.015  g^/Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00095  gVHz 

Composite  = 3.  4 g 

®rms 


2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 

20  - 50  Hz  @ 0.  020  g^Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.060  g^/Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  gVHz 

Composite  = 6. 9 e 


3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0055  gVHz 
20  » 150  Hz  @ +6  dB/oct 

150  - 280  Hz  @ 0.31  gVHz 
280  - 2000  Hz  -10  dB/oct 

2000  Hz  @ 0.  00050  g^/Hz 


Long,  and  Tang,  Axes 

20  Hz  (®  0,0016  g^/Hz 
20  - 80  Hz  ® +9  dB/oct 

80  - 200  Hz  @ 0.  11  gVHz 

200  « 800  Hz  @ -10  dB/oct 

800  - 2000  Hz  0.00  53  g^/Hz 


Composite  * 9. 6 g 


Composite  = 5.  3 c 


I 


7«3*A  (Cont* ) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G's  peak*  2 - 5 Hz  @ 1.7  G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak  5 - 10  Hz  @ 0. 6 G's  peak 

10-40  Hz  @1.7  G's -peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

See  Tables  IV,  IX  and-  X. 

* Design  Criteria  Only 


reproducibiuty  op  the 
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Subzone  7-4 


SRB  Forward  Fuel  Bulkhead- -Stations  531-486. 
(General  Specifications) 


Same  as  Subzone  7-4-A  below. 

Subzone  7-4-A  Input  to  Components  on  the  SRB  Forward  Fuel 

Bulkhead. 


Acceptance  Test  Criteria  (1  min/axis) 

Direction  A 

Directions  B and  C 

20  - 55  Hz  @ 0.  00018  gVHz 

55  - 200  Hz  @ +12  dB/oct 
200  - 300  Hz.@  0.  032  g^Hz 
300  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  00095  gVHz 

20  - 50  Hz  @ 0.  0050  gVHz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.015  g^/Hz 

500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00095  gVHz 

Composite  s 4.  7 g 

®rms 

Composite  s 3.  4 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 

axis) 

20  - 50  Hz  @ 0.020  g^/Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.  060  gVHz 

500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  gS'Hz 

Composite  a 6.  9 g 

®rms 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


Directions  B and  C 

20  Hz  0.0012  g“/Hz 
20  - 40  Hz  ® +6  dB/oct 

40  - 300  Hz  ® 0.0047  gVHz 

300  - 450  Hz  +12  dB/oct 
450  - 1000  Hz  0.024  g^Hz 
1000  - 2000  Hz  fa)  -9  dB/oct 

2000  Hz  ff!  0.0030  g"/Hz 

Composite  = 5.  0 c 

-rms 


each  axis) 

Direction  A 

20  - 55  Hz  @ 0.  00070  g^/Hz 

55  - 200  Hz  <®  +12  dB/oct 
200  - 300  Hz  @ 0.  13  gVHz 

300  - 2000  Hz  -3  dB/oct 
2000  Hz  @0.019  gVHz 


Composite  = 9.  5 g 


7 -4  “A  (Cont*) 


4.  Vehicle  Dynamics  Criteria 
Longitudinal  Axis 

3,5  - 5 Hz  @ 1,0  G*s  peak# 
5 - 40  Hz  @1,0  G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 1,  7 G's  peak* 
5 - 10  Hz  @ 0,6  G's  peak 
10  - 40  Hz  @ 1,  7 G's  peak 


5.  Shock  Test  Criteria  (2  shocks/axis) 

See  Tables  IV,  IX  and  X. 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B- -Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead^  Perpendicular  to  Direction  B 


* Design  Criteria  Only 


Zone  8 


SRB  Forward  Skirt 


Subaone  8-1  SRB  Forward  Skirt  - -Stations  524-485  (General 

Specifications) 


1.  Acceptance  Test  Criteria  (1  min/ axis) 


Radial  Axis 

20  Hz  @ 0,0025  g*/Hz 
20  - 60  Hz  @ +3  dB/oct 

60  Hz  @ 0.0075  g*/Hz 
60  • 250  Hz  @ •l■6  dB/oct 
250  - 600  Hz  @ 0. 13  g^Hz 

600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0033  g^/Hz 

Composite  = 9.4 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0040  g*/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.020  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0. 0050  gVHz 


Composite  = 5.4  g^^^ 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0072  g^/Hz 
20  - 55  Hz  @ +3  dB/oct 

55  Hz  @ 0.020  g^Hz 
55  - 200  Hz  @ +6  dB/oct 
200  - 600  Hz  @ 0.25  g^Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0064  g^/Hz 


Long,  and  Tang,  Axes 


20 

Hz 

@ 

0.012 

gVHz 

20  - 

73 

Hz 

@ 

+ 3 dB/oct 

73 

Hz 

@ 

0.044 

g"/Hz 

73  - 

100 

Hz 

@ 

+6  dB/oct 

100  - 

150 

Hz 

@ 

0.083 

gVHz 

150  - 

190 

Hz 

@ 

-9  dB/oct 

190  - 

1000 

Hz 

@ 

0.040 

g-/Hz 

1000  - 

2000 

Hz 

(3 

-6  dB/oct 

2000 

Hz 

(3 

0.010 

gVHz 

Composite  = 13.6  Composite  = 7.9  g^^^g 


j 


8*1  (Cont* ) 

3*  Boost  Random  Vibration  Criteria  (80  sec  ^lus  40  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @0.010  gVHz 

20  Hz  @0.016  gVHz 

20  - 60  Hz  @ +3  dB/oct 

20  - 100  Hz  @ •i'3  dB/oct 

60  Hz  @ 0.030  gVHz 

100  - 1000  Hz  @ 0.080  gVHz 

60  - 250  Hz  @ +6  dB/oct 

1000  - 2000  Hz  @ -6  dB/oct 

250  - 600  Hz  @ 0.  50  g*/Hz 

2000  Hz  @ 0.  020  gVHz 

600  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @0.013  gVHz 

Composite  s 18.  8 

Composite  s 10.  8 g 

®rms 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 12  g^Hz 

20  Hz  @ 0.060  gVHz 

20  - 120  Hz  @ +3  dB/oct 

20  - 100  Hz  @ +3  dB/oct 

120  - 200  Hz  @ 0.  70  g^Hz 

100  - 150  Hz  @ 0.  30  gVHz 

200  - 235  Hz  @ -6  dB/oct 

150  - 235  Hz  @ -12  dB/oct 

235  - 500  Hz  @ 0.50  g^/Hz 

235  - 800  Hz  @ 0.050  g^Hz 

500  - 1000  Hz  @ -12  dB/oct 

800  - 2000  Hz  @ -6  dB/oct 

1000  Hz  @ 0.032  gVHz 

2000  Hz  @ 0.0080  gVHz 

1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0041  g^/Hz 

Composite  = 18.3  g 

^ ®rms 

Composite  s 9.  6 c 

®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 0.  7 G's  peak# 

2 - 5 Hz  @ 4.  3 G's  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

5 - 10  Hz  @ 0.5  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

10  - 40  Hz  @ 4.  3 G's  peak 

6»  Shock  Test  Criteria  (2  shocks/axis) 


See  Tables  V,  IX  and  X. 


* Design  Criteria  Only 
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Subzone  8-1-1  SRB  Forward  Skirt  Skin  and  String©r8--Stations 
524-48S  (General  Specifications) 

Same  as  Subzone  8-1- 1-A  below. 

Subzone  8-1- 1-A  Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Skin  or  Stringers --Stations  524-485.  Weight 
of  Component  < 30  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.030  gVHz 

20  Hz  0.  0078  gVHz 

20  - 

120  Hz  @ •l•3  dB/oct 

20  - 90  Hz  @ +3  dB/oct 

120  - 

200  Hz  @ 0. 18  gVHz 

90  - 150  Hz  @ 0.035  gVHz 

200  - 

235  Hz  @ -6  dB/oct 

150  - 575  Hz  @ -12  dB/oct 

235  - 

500  Hz  @ 0. 12  gVHz 

575  - 1 100  Hz  @ 0,  00062  g^Hz 

500  - 

2000  Hz  @ -12  dB/oct 

1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00050  g^Hz 

2000  Hz  @ 0.00019  gVHz 

Composite  s 9. 1 

Composite  *2.5  gj,j^g 

2*  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each  axis) 

Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0025  gVHz 

20  Hz  @ 0.0033  g^Hz 

20  - 

200  Hz  @ +6  dB/oct 

20  - 100  Hz  @ +6  dB/oct 

200  - 

600  Hz  @ 0.25  gVHz 

100  - 150  Hz  (®  0.083  gVHz 

600  - 

2000  Hz  @ -12  dB/oct 

150  - 310  Hz  <a  -9  dB/oct 

2000  Hz  @ 0.0020  g^Hz 

310.  - 1000  Hz  @ 0.0090  gVHz 
1000  - 2000  Hz  ® -3  dB/oct 

2000  Hz  0.  0045  gVHz 

Composite  * 12.9  g 

rm  s 

Composite  * 5.0  g^^^g 

<i!  3 


(Conta) 

3*  Boost  Random  Vibrsttion-Critofid  (80  soc  plus  40  ssc/tnission  in 
each  axis) 


Radial 

Axis 

20 

Hz 

@ 

0. 0033  g^Hz 

20  - 

250 

Hz 

@ 

46  dB/oct 

250  - 

600 

Hz 

@ 

0.50  g*/Hz 

600  - 

2000 

Hz 

@ 

-12  dB/oct 

2000 

Hz 

@ 

0.0041  g*/Hz 

Composite  a 1 7*  7 s 

*rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0. 0026  gVHz 
20  - 100  Hz  @+6  dB/oct 
100  - 150  Hz  @ 0.066  g*/Hz 
150  - 380  Hz  @ -6  dB/oct 
380  - 1000  Hz  @0.010  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  gVHz 

Composite  a 5.0  g 

®rms 


4. 


Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.12  gVHz 
20  - 120  Hz  @ +3  dB/oct 
120  - 200  Hz  @ 0.  70  g^Hz 
200  - 235  Hz  @ -6  dB/oct 

235  - 500  Hz  @ 0. 50  gVHz 
500  - 2000  Hz  @ -12  dB/oc^ 
2000  Hz  @ 0.  0020  gVHz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.031  gVHz 
20  - 90  Hz  @ +3  dB/oct 

90  - 150  Hz  @ 0. 14  gVHz 
150  - 575  Hz  @ -12  dB/oct 

575  - 1100  Hz  @ 0.0025  g^Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00076  gVHz 


Composite  a 18.2  g 

"rms 


Composite  a 5.0  g 

®rms 


5*  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

3. 5 - 5 Hz  @1.0  G’s  peak‘d 
5 - 40  Hz  @ 1.0  G*s  peak 


Lateral  Axes 

2 - 5 Hz  @ 1,7  G's  peak* 
5-10  Hz  @ 0.  6 G*s  peak 
10  - 40  Hz  @ 1,7  G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 


* Design  Criteria  Only 


Q 1 1 n Inout  to  ComponontG  Mounted  on  the  SR©  Forward 

Subzone  8-1-  - or  Stringers-Stationo  524-485.  Weight 

q(  Component  S 30  but  < 60  lb. 

1.  Acceptance  Test  Criteria  (I  min/axis) 


2. 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.030  g^/Hz 
20  - 60  Hz  @ +3  dB/oet. 

60  - 200  Hz  @ 0.088  gVHz 

200  - 235  Hz  @ -6  dB/oct, 

235  - 500  Hz  @ 0.062  g /Hz 
500  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00025  g /Hz 

20  Hz  @ 0.0078  g^/Hz 
20  - 90  Hz  @ +3  dB/oct 

90  - 150  Hz  @ 0.035  gVHz 

ISO-  575  Hz  @ -12  dB/oct 
575  - 1100  Hz  @ 0.00062  g /Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00019  g /Hz 

Composite  = 6.6 

Composite  = 2.5 

Lift-off  Random  Vibration  Criteria 

(50  sec  plus  10  sec /mission  in 

each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0025  g^/Hz 

20  - 140  Hz  @ +6  dB/oct 

140  - 600  Hz  @ 0. 12  g^/Hz 

600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0010  g /Hz 

20  Hz  @ 0.0033  gVHz 
20  - 1)0  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.083  g^/Hz 

150  - 310  Hz  @ -9  dB/oct 

310  - 1000  Hz  @ 0.0090  g^/Hz 
1000  - 2000  Hz  ® -3  dB/oct 

2000  Hz  @ 0.0045  g /Hz 

Composite  = 9.  2 

Composite  = 5.0  g^^^g 

i'x 
• \i 
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<? 


i 


{Cquu) 


3,  Boost  Random  Vibration  Criteria  (80  sec  plus  40  gee/misbion  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0,  0033  g^/Hz 
20  - 175  Hz  @ +6  dB/oct 
175  - 600  Hz  (i  0.  25  gVHz 
600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0021  g^Hz 


Composite  s 13.  o g 

rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0. 0026  g*/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.060  /Hz 
150  - 380  Hz  @ -6  dB/oct 
380  - 1000  Hz  @ 0.010  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  gVHz 

Composite  a 5.0  s 

®rms 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.12  gVHz 
20  - 60  Hz  @ +3  dB/oct 

60  - 200  Hz  @ 0.35  gVHz 
200  - 235  Hz  @ -6  dB/oct 
235  - 500  Hz  © 0.25  gVHz 
500  - 2000  Hz  © -12  dB/oct 
2000  Hz  © 0.0010  g'/Hz 

20  Hz  © 0.031  g*/Hz 
20  - 90  Hz  © +3  dB/oct 

90  - 150  Hz  © 0.  14  gVHz 
150  - 575  Hz  © -12  dB/oct 
575  - 1100  Hz  © 0.0025  g^Hz 
1100  - 2000  Hz  © -6  dB/oct 

2000  Hz  © 0.00076  g^Hz 

Composite  a 13.  3 « 

®rms 

Composite  a 5.  0 s 

®rms 

Vehicle  Dynamics  Criteria 

• 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  © 1.0  G's  peak* 
5 • 40  Hz  © 1.  0 G's  peak 

2 - 5 Hz  © 1.7  G's  peak* 

5 - 10  Hz  © 0,  6 G's  peak 
10-40  Hz  © 1,7  G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 


See  Tables  V,  IX  and  X. 


=*•  Design  Criteria  Only 


Subzone  8-l-l-C  Input  to  Cor  »ponents  Mounted  on  the  SRB  Forward 

Skirt  Skin  or  Stringers --Stations  524-485.  Weight 
of  Component  S;  60  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


R.adial 

Axis 

Long,  suid  Tang.  Axes 

20  Hz  @ 0. 030  g^/Hz 

20  Hz  @ 0.0078  gVHz 

20  - 

38  Hz  @ +3  dB/oct 

20  - 90  Hz  @ +3  dB/oct 

38  - 

200  Hz  @ 0.055  gVHz 

90  - 150  Hz  @ 0.035  gVHz 

200  - 

235  Hz  @ -6  dB/oct. 

150  - 575  Hz  @ -12  dB/oct 

235  - 

500  Hz  @ 0.040  g^/Hz 

575  - 1100  Hz  @ 0.00062  g^Hz 

500  - 

2000  Hz  @ -12  dB/oct 

1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00016  g^Hz 

2000  Hz  @ 0.00019  g^/Hz 

Composite  a 5.  3 g 

®rms 

Composite  = 2.  5 g 

®rms 

2. 


Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0.0025  g^/Hz 
20-  115  Hz  @ +6  dB/oct 

115  - 600  Hz  @ 0.080  g^/Hz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00065  gVHz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0033  gVHz 
20  - 100  Hz  ® +6  dB/oct 

100  - 150  Hz  @ 0.083  gVHz 

150-  310  Hz  @ -9  dB/oct 

310  - 1000  Hz  @ 0.0090  g^Hz 
1000  - 2000  Hz  (®  -3  dB/oct 

2000  Hz  @ 0.0045  g^Hz 


rms 


Composite  a 5.0  g 

“rms 


Composite  ~ 7.6  g 


8-1-1-C  (Coat.) 


3.  Boost  RaAdom  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 


each 

axis) 

Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0033  g^/Hz 

20  Hz  @ 0. 0026  g*/Hz 

20  - 

140  Hz  @ +6  dB/oct 

20  - 100  Hz  @ +6  dB/oct 

140  - 

600  Hz  @ 0. 16  g*/Hz 

100  - 150  Hz  @ 0.066  gVHz 

600  - 

2000  Hz  @ -12  dB/oct 

150  - 380  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0013  g^/Hz 

380  - 1000  Hz  @ 0.010  gVHz 

1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  g^/Hz 

Composite  = 10.6 

Composite  = 5.  0 g^^g 

4,  Reentry  Random  Vibration  Criteria  '60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 


20 

Hz 

@ 

0. 

12  gVHz 

20  - 

38 

Hz 

@ 

+3 

1 dB/oct 

38  - 

200 

Hz 

@ 

0. 

22  g^/Hz 

200  - 

235 

Hz 

@ 

-6 

1 dB/oct 

235  - 

500 

Hz 

@ 

0. 

16  gVHz 

500  - 

2000 

Hz 

@ 

-12  dB/oct 

2000 

Hz 

@ 

0. 

00063  gVHz 

Composite 

= 

10.7  g 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3*5  - 5 Hz  @ 1.0  G's  peak* 
5 . 40  Hz  @ 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @0.031  gVHz 
20  - 90  Hz  @ +3  dB/oct 

90  - 150  Hz  @ 0. 14  g^'/Hz 

150  - 575  Hz  @ -12  dB/oct 

575  - 1 100  Hz  @ 0.  0025  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00076  g*/Hz 

Composite  *5.0  g^^^ 


Lateral  Axes 

2-  5 Hz  @1.7  G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 


See  Tables  V,  IX  and  X. 
* Design  Criteria  Only 


Subzone  8-1-2  SRB  Forward  Skirt  Rings --Stations  524-485  (General 
Specifications) 


Same  as  Subaone  8-1-2-A  below. 


Subzone  8-l-2»A  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Rings --Stations  524-485,  Weight  of  Component 
< 40  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.0025  gVHz 
20  - 400  Hz  @ +3  dB/oct. 
400  - 800  Hz  0.050  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0032  g^/Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0040  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.020  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0050  gVHZ 


Composite  a 6.  8 g 

®rms 


Composite  a 5.  4 g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each  axis) 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.0072  g^/Hz 

20  Hz  @0.012  gVHz 

20  - 150  Hz  @ +3  dB/oct 

20  - 

100  Hz  @ +3  dB/oct 

150-  310  Hz  @ 0.054  gVHz 

100  - 

150  Hz  @ 0.060  gVHz 

310  - 400  Hz  @ +6  dB/oct 

150  - 

180  Hz  @ -6  dB/oct 

400  - 800  Hz  @ 0.090  gVHz 

180  - 

1000  Hz  @ 0.040  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

1000  - 

2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0058  g^Hz 

• 

2000  Hz  @ 0.010  gVHz 

Composite  a 9.  2 g 

*rms 

Composite  a 7.8 

21'1 


8-1 -2-A  (Cont.) 


3.  Boost  Random  Vibration  Criteria  <80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  '5  0.010  g*/Hz 
20  - 400  Hz  @ +3  dB/oct 
400  - 800  Hz  @ 0.  20  gVHz 
800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.013  gVHz 

20  Hz  @0.016  g^/Hz 
20  - 100  HZ  @ +3  dB/oct 

100  - 1000  Hz  @ 0.  080  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  gVHz 

Composite  *13.7 

Composite  * 10.  8 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  050  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 200  Hz  @ 0.  25  g^Hz 

200.  - 260  Hz  @„-6  dB/oct 
260  - 600  Hz  @ 0. 15  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0041  gVHz 

20  Hz  @ 0.  060  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.  30  gVHz 

150  - 235  Hz  @ -12  dE/oct 

235  - 800  Hz  @ 0.  050  g^/Hz" 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0080  g^Hz 

Composite  =11,9  gj.j^g 

Composite  = 9.6  g^^^jg 

5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

• Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

* Design  Criteria  Only 


220 


Subzone  8-1-2-B  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Rings--Stations  524-485.  Weight  of  Component 
^ 40  but  < 80  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.0025  gVHz 
20  - 200  Hz  @ +3  dB/oct 
200  - 800  Hz  @ 0,025  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0016  gVHz 

Composite  a 5.  1 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0040  g^/Hz 
20  - 50  Hz  @ +3  dB/oct 

50  - 1000  Hz  @ 0.010  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0025  g^/Hz 

Composite  a 3.  8 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each 

axis) 

Radial 

Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.0072  gVHz 

20  Hz  @ 0.012  gVHz 

20  - 

75  Hz  @ +3  dB/oct 

20  - 

50  Hz  @ +3  dB/oct 

75  - 

220  Hz  @ 0.027  g^Hz 

50  - 

150  Hz  @ 0.030  g^Hz 

220  - 

280  Hz  @ +6  dB/oct 

150  - 

180  Hz  @ -6  dB/oct 

280  - 

800  Hz  @ 0.045  gVHz 

180  - 

1000  Hz  @ 0.  020  g^/Hz 

800  - 

2000  Hz  @ -9  dB/oct 

1000  - 

2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0030  g^Hz 

2000  Hz  @ 0.0050  g^Hz 

Composite  = 6.8  g^^^jg 

Composite  = 5.  5 

3,  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radiatl  Axis 

20  Hz  @0.010  gVHz 
20  - 200  Hz  @ +3  dB/oct 

200  - 800  Hz  @ 0. 10  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0065  gVHz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  - 1000  Hz  @ 0.  040  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.010  gVHz 


Composite  a 10.  2 


Composite  = 7.  7 c 

^ '’rm-5 


22) 


(Cont« ) 


4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.050  g*/Hz 
20  - 52  Hz  @ +3  dB/oct 

52  - 200  Hz  @ 0.  13  g^Hz 
200  - 260  Hz  @ -6  dB/oct 
260  - 600  Hz  @ 0.  075  g*/Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0021  gVHz 

Composite  = 8.  6 g 

®rms 

5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak# 

5 - 40  Hz  @ 1.0  G’s  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.060  g*/Hz 
20  - 50  Hz  @ +3  dB/oct 

50  - 150  Hz  @ 0.  15  gVHz 

150  - 235  Hz  @ -12  dB/oct. 

235  - 800  Hz  @ 0.025  g^/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0040  g^/Hz 

Composite  = 7.  1 g 

®rms 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak= 

5 - 10  Hz  @ 0.6  G's  peak 
10-40  Hz  @ 1.7  G's  peak 


6.  Shock  Test  Criteria  (2  shocks /axis) 


See  Tables  V,  IX  and  X. 


* Design  Criteria  Only 


Subzone  8-1 -2-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Rings— Stations  524-485,  Weight  of  Component 
^80  lb. 


1,  Acceptance  "test  Criteria  (1  min /axis) 


Radial  Axis 

20  Hz  @ 0.0025  gVHz 
20  - 130  Hz  @ +3  dB/oct 

130  - 800  Hz  @ 0. 016  g^Hz 
800  - 2000  H7  @ -9  dB/oct 

2000  Hz  @ 0,0010  g^/Hz 


Long,  and  Tang,  Axes 

20  Hz  @ 0.0040  gVHz 
20  - 33  Hz  @ +3  dB/oct 

33  - 1000  Hz  @ 0.0065  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0016  g^/Hz 


Composite  = 4. 1 


Composite  = 3.  1 g^^^ 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0,  0072  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  - 180  Hz  @ 0.018  g^/Hz 

180  - 230  Hz  @ +6  dB/oct 

230  - 800  Hz  @ 0.  030  g^/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0020  g'/Hz 


Long,  and  Tang,  Axes 

20  Hz  @ 0.012  gVHz 
20  - 34  Hz  @ +3  dB/oct 

34  - 150  Hz  @ 0.020  gVHz 

150  - 180  Hz  -6  dB/oct 

180  - 1000  Hz  @ 0.013  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0033  g*/Hz 


Composite  = 5.6  g __ 

rms 


Composite  = 5.0 


3.  Boost  Random  Vibration  Criteri 
each  axis) 

Radial  Axis 

20  Hz  @0.010  gVHz 
20  - 130  Hz  @ +3  dB/oct 

130  - 800  Hz  @ 0.065  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0042  g"/Hz 

Composite  = 8.3  g^^^g 


(80  sec  plus  40  sec /mission  in 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  016  g^/Hz 
20  - 33  Hz  @ +3  dB/oct 

33  - 1000  Hz  @ 0.026  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0065  g^/Hz 

Composite  = 6.2  g^^^g 


8.1.2-C  (Cont. ) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Ha  @ 0.050  g*/Hz 
20  - 30  Hz  @ +3  dB/oct 

30  - 200  Hz  @ 0.075  gVHz 

200  - 245  Hz  @ -6  dS/oct 
245  - 600  Hz  @ 0. 050  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0014  gVHz 

Composite  s 6.9 


Long,  and  Tang.  Axes 

20  HZ  @ 0.060  g^/Hz 
20  - 34  Hz  @ +3  dB/oct 

34  - 150  Hz  @ 0.  10  gVHZ 

150  - 235  Hz  @ -12  dB/oct 
235  - 800  Hz  @ 0.  017  g^/Hz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0. 0028  gVHz 

Composite  s 5.  6 


5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 1.0  G's  peak* 
5 - 40  Hz  @ 1.0  G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks /axis) 


See  Tables  V,  IX  and  X. 
* Design  Criteria  Only 


REPRODUCmiUTy  OP  THE 
ORIGINAL  PAGE  IS  POOR 


Subzone  8-2 


SRB  Forward  Skirt- -Stations  484-434  (General 
Specifications) 


1.  Acceptance  Test  Criteria  (I  min/axis) 


2. 


Radial 

Axis 

Long.  1 

20  Hz  @ 0. 13  g*/Hz 

20  - 

50  Hz  @ +3  dB/oct 

20  - 

50  - 

275  Hz  @ 0.32  gVHz 

50  - 

275  - 

380  Hz  @ -9  dB/oct 

130  - 

380  - 

500  Hz  @ 0. 12  g^/Hz 

390  - 

500  - 

950  Hz  @ -12  dB/oct 

1200  - 

950  - 

1500  HZ  @ 0.010  gVHz 

1500  - 

2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.0058  g^/Hz 

Composite  = 12.0  g^^^ 

Lift-off  Random  Vibration  Criteria  (50  sec 

each  axis) 

Radial  Axis 

Long. 

20  Hz  @ 0.036  g^/Hz 

20  - 

200  Hz  @ +3  dB/oct 

20  - 

200  - 

555  Hz  @ 0.36  gVHz 

50  - 

555  - 

900  Hz  ® -12  dB/oct 

340  - 

900  - 

1500  Hz  @ 0.050  g^/Hz 

400  - 

1500  - 

2000  Hz  @ -3  dB/oct 
2000  Hz  (®  0.038  gVHz 

1200  - 

Composite  = 16.3 

and  Tang.  Axes 

20  Hz  @ 0.012  gVHz 
50  Hz  @ +3  dB/oct 
130  Hz  @ 0.030  gVHz 
390  Hz  @ +3  dB/oct 
1200  Hz  @ 0.090  g*/Hz 
2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.055  gVHz 


Composite  s 12.  1 g 


rms 


and  Tang.  Axes 

20  Hz  @ 0.056  gVHz 
50  Hz  @ +3  dB/oct 
340  Hz  @ 0.  14  gVHz 
400  Hz  @ +6  dB/oct 


2000  Hz  @ 0.  11  g^/Hz 
Composite  = 17*9  g 


rms 


8-2  (CoBt. ) 

3,  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  In 
each  axis) 


Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.056  g*/Hz 

20  Hz  @ 0.048  gVHz 

20  - 

250  Hz  @ +3  dB/oct 

20  - 50  Hz  ® +3  dB/oct 

250  - 

550  Hz  @ 0.70  g*/Hz 

50  - 130  Hz  @ 0. 12  gVH/ 

550  - 

900  Hz  @ -12  dB/oct 

130  - 390  Hz  @ +3  dB/oct 

900  - 

1500  Hz  @ 0. 10  g*/HZ 

390  - 1200  Hz  @ 0.36  g*/Hz 

1500  - 

2000  Hz  @ -3  dB/oct 

1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.075  gVHz 

2000  Hz  @ 0.22  gVHz 

Composite  s 22.4 

Composite  a 24.  2 g^^g 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.51  g^Hz 

20  Hz  @ 0.  060  gVHz 

20  - 50  Hz  @ +3  dB/oct 

20  - 100  Hz  @ +3  dB/oct 

50  - 275  Hz  @ 1.30  gVHz 

100  - 150  Hz  @ 0.30  g^/Hz 

275  - 380  Hz  @ -9  dB/oct 

150  - 235  Hz  @ -12  dB/oct 

380  - 500  Hz  @ 0.50  g^Hz 

235  - 800  Hz  @ 0.050  gVHz 

500  - 950  Hz  @ -12  dB/oct 

800  - 2000  Hz  @ -6  dB/oct 

950  - 1500  Hz  @ 0.040  g^Hz 

2000  Hz  @ 0.0080  gVHz 

1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.023  gVHz 

Composite  = 24. 0 g ^ 

^ rtns 

Conposite  = 9.  6 g 

^ '’rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  ® 1.0  G*s  peak* 

2 - 5 Hz  ® 1.7  G’s  peak 

5 - 40  Hz  ® 1.0  G’s  peak 

5 - 10  Hz  ® 0.6  G’s  peak 
10  - 40  Hz  ® 1.  7 G’s  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 


«!'•  Design  Criteria  Only 


I 


Subzone  8-2«l  SRB  Forward  Skirt  Skin  and  Stringer 8- -Stations 
484-434  (General  Specifications) 


Same  as  Subzone  8-2-1-A  below* 

Subzone  8-2-1-A  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Skin  or  Stringers--Stations  484-434*. ..Weight 
of  Component  < 30  lb* 


Acceptance  Test  Criteria  (1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0082  gVHz 
20  - 250  Hz  @ +6  dB/oct 
250  - 600  Hz  @ 0. 12  g^Hz 
600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0*0010  gVHz 

20  Hz  @ 0. 0062  g^/Hz 
20  - 80  Hz  @ +3  dB/oct 

80  - 150  Hz  @ 0.025  gVHz 

150  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0*00014  g*/Hz 

Composite  s 8. 8 

Composite  = 2*  5 g^^^ 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0*0025  gVHz 
20  - 200  Hz  @ +6  dB/oct 

200  - 600  Hz  @ 0*  25  gVHz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0020  g^Hz 


20  Hz  @ 0.0033  g^/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.083  g“/Hz 

150  - 310  Hz  @ -9  dB/oct 

310  - 1000  Hz  0.0090  gVHz 
1000  - 2000  Hz  ® -3  dB/oct 

2000  Hz  @ 0.0045  g"/Hz 


Composite  s 12.9  g^.^^ 


Composite  = 5.0  g 

^ ®rms 


> 


8-2- 1 -A  (Cont.) 


3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 


each 

axis) 

Radial 

Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.033  gVHz 

20  Hz  @ 0.  0026  gVHz 

20  - 

250  Hz  @ +6  dB/oct 

20  - 

100  Hz  @ +6  dB/oct 

250  - 

600  Hz  @ 0.50  gVHz 

100  - 

150  Hz  @ 0.066  gVHz 

600  - 

2000  Hz  @ -12  dB/oct 

150  - 

380  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0041  g*/Hz 

380  - 

1000  Hz  @ 0.010  g^'Hz 

1000  - 

2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  gVHz 


Composite  = 17.7 


Composite  s 5.0  g 

*rms 


4.  Reentry  Random  Vibration  Crite 
each  axis) 

Radial  Axis 

20  Hz  @ 0. 10  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 500  Hz  @ 0.  50  gVHz 

500  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0020  g^/Hz 

Composite  = 17.5  g 

**rms 


ia  (60  sec  plus  30  sec /mission  in 


Long,  and  Tang.  Axes 

20  Hz  @ 0.025  gVHz 
20  - 80  Hz  ® +3  dB/oct 

80  - 150  Hz  @ 0.  10  gVHz 

150  - 2000  Hz  @ -6  dB/oct 

2000  Hz  0.  00057  g^Hz 

Composite  = 5.  0 g 

^ •’rms 


5*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  (S  1.0  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 


Lateral  Axes 

2 - 5 Hz  ic  1.7  G's  peak* 

5-10  Hz  0.6  G's  peak 
10  - 40  Hz  'O  1,7  G's  peak 


* Design  Criteria  Only 


Subzono  8-2- 1 -B  Input  to  Compononta  Mountad  on  the  SRB  Forward 

Skirt  Skin  or  Stringers- -Stations  484-434.  Weight 
of  Component  S 30  but  ^ 60  lb» 


1.  Acceptance  Test  Criteria  (I  min/axis) 


2. 


Radial  Axis 

20  Hz  @ 0.00082  g*/Hz 
20  - 175  Hz  © +6  dB/oct 

175  - 600  Hz  © 0.062  g*/Hz 
600  - 2000  Hz  © -12  dB/oct 

200f>  Hz  © 0.00052  g*/Hz 

Composite  = 6.5 

Lift-off  Random  Vibration  Crite 
each  axis) 

Radial  Axis 

20  Hz  © 0.0025  g^/Hz 
20  - 140  Hz  © +6  dB/oct 

140  - 600  Hz  © 0. 12  gVHz 

600  - 2000  Hz  © -12  dB/oct 

2000  Hz  © 0.0010  g*/Hz 


Composite  = 9.2  g 

X xn  5 


Long,  and  Tang.  Axes 

20  Hz  © 0.0062  g*/Hz 
20  - 80  Hz  © +3  dB/oct 

80  - 150  Hz  © 0,025  g^/Hz 

150  - 2000  Hz  © -6  dB/oct 

2000  Hz  @ 0.00014  g*/Hz 

Composite  = 2.  5 g^^^g 
(50  sec  plus  10  sec /mission  in 


Long,  and  Tang.  Axes 

20  Hz  © 0.0033  g^/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  © 0.083  g^/Hz 

150  - 310  Hz  © -9  dB/oct 

310  - 1000  Hz  @ 0.0090  g*/Hz 
1000  - 2000  Hz  © -3  dB/oct 

2000  Hz  © 0.  0045  g*/Hz 

Composite  = 5,0  g^^g 


Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  m 


each  axis) 

Radial  Axis 

20  Hz  © 0.0033  g^Hz 
20  - 175  Hz  © +6  dB/oct 

175  - 600  Hz  © 0.  25  gVHz 

600  - 2000  Hz  © -12  dB/oct 

2000  Hz  © 0.0021  gVHz 


Long,  and  Tang,  Axes 


20 

Hz 

© 

0.0026  gVHz 

20  - 

. 100 

Hz 

© 

+6  dB/oct 

100  - 

■ 150 

Hz 

© 

0,066  g*/Hz 

150  • 

. 380 

Hz 

© 

-6  dB/oct 

380  • 

. 1000 

Hz 

© 

0.010  gVHz 

1000  ■ 

. 2000 

Hz 

© 

-3  dB/oct 

2000 

Hz 

© 

0.0051  g^/Hz 

Composite  = 13.0  gj.^g 


Composite  = 5,0 


8-2-1-B  (Cont. ) 

4*  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 10  g^Hz 
20  - 50  Hz  +3  dB/oct 

50  - 500  Hz  @ 0.  25  g*/Hz 
500  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0010  g*/Hz 

20  Hz  0. 025  gVHz 
20  - 80  Hz  § +3  dB/oct 

80  - 150  Hz  <1  0. 10  gVHz 

150  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00057  gVHz 

Composite  s 12.  6 g 

^ ®rms 

Composite  s 5.0 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G’s  peak's* 
5 - 40  Hz  <§  1.0  G's  peak 

2 - 5 Hz  @ 1.7  G’s  peak* 

5-10  Hz  @0.6  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 


♦ Design  Criteria  Only 


Subzone  8-2- 1-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Skin  or  Stringers --Stations  484-434*  Weight 
of  Component  ^ 60  lb* 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.00082  g^Hz 
20  - 140  Hz  @ +6  dB/oct 

140  - 600  Hz  @ 0.040  gVHz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00032  gVHz 

Composite  *5.3 


Long,  and  Tang.  Axes 

20  Hz  @ 0*0062  gVHz 
20  - 80  Hz  @ +3  dB/oct 

80  - 150  Hz  @ 0.025  g^Hz 

150  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00014  g^Hz 

Composite  = 2.5  g^^^ 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each 

axis) 

Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0025  gVHz 

20  Hz  @ 0.0033  gVHz 

20  - 

115  Hz  @ +6  dB/oct 

20  - 100  Hz  @ +6  dB/oct 

115  - 

600  Hz  @ 0.080  gVHz 

100  - 150  Hz  @ 0.083  gVHz 

600  - 

2000  Hz  @ -12  dB/oct 

150  - 310  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00065  g^/Hz 

310  - 1000  Hz  @ 0.0090  g^/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0045  g^/Hz 

Composite  = 7.6  g^^^ 

Composite  = 5.0  g 

^ rms 

3*  Boost  Random  Vibration  Criteria 
each  axis) 


Radial 

Axis 

20  Hz  @ 0.0033  gVHz 

20  - 

140  Hz  +6  dB/oct 

140  - 

600  Hz  (®  0. 16  g^/Hz 

600  - 

2000  Hz  @ -12  dB/oct 

2000  Hz®  0.  0013g^/Hz 

(80  sec  plus  40  sec/mission  in 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0 

.0026  gVHz 

20  - 

100 

Hz 

@ 

+6  dB/oct 

100  - 

150 

Hz 

0 

.066  gVHz 

150  - 

380 

Hz 

m 

6 dB/oct 

380  - 

1000 

Hz 

0 

.010  gVHz 

1000  - 

2000 

Hz 

(tD 

- 

3 dB/oct 

2000 

Hz 

(fP 

0 

.0051  gVHz 

rm  s 


Composite  =10.6  g 


Composite  = 5.0  g 


8-2- UC  (Cont.) 

4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 10  g*/Hz 
20  - 32  Hz  @ +3  dB/oct 

32  - 500  Hz  @ 0. 16  g*/Hz 
500  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00063  gVHz 

20  Hz  @ 0. 025  gVHz 
20  - 80  Hz  @ + 3 dB/oct 

80  - 150  Hz  @ 0, 10  g*/Hz 

150  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00057  g*/Hz 

Composite  = 10.  1 gj,^g 

Composite  *5.0 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak 

2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1. 7 G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 
See  Tables  V,  IX  and  X. 

* Design  Criteria  Only 


232 


Subzone  S~Z-’Z 


SRB  Forward  Skirt  Rings --Stations  484-434  (General 
Specifications) 


Satne  as  Subzone  8-2-2-A  below* 

Subzone  8-2-2-A  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Rings— Stations  484-434,  Weight  of  Component 
< 20  lb. 


1,  Acceptance  Test  Criteria  (1  min 

Radial  Axis 

20  Hz  @ 0. 13  gVMz 
20  - 50  Hz  @ +3  dB/oct 

50  - 270  Hz  @ 0.  32  g^Hz 
270  - 865  Hz  @ -9  dB/oct 
865  - 1500  Hz  @ 0.010  g^Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0058  g^/Hz 

Composite  - 11.4  g 

^ rm  s 

2,  Lift-off  Random  Vibration  Crite 

each  axis) 

Radial  Axis 

20  Hz  @ 0.  036  g^/Hz 
20  - 200  Hz  @ +3  dB/oct 

200  - 400  Hz  @ 0.  36  g^Hz 
400  - 775  Hz  @ -9  dB/oct 
775  - 1500  Hz  @ 0.050  g^HZ 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.038  g^Hz 

Composite  s 14.8  g 


axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.012  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  - 130  Hz  @ 0.030  g^/Hz 

130  - 390  Hz  @ +3  dB/oct 

390  - 1200  Hz  @ 0.090  g^/Hz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.055  g^/Hz 

Composite  = 12.  1 gj.jjjg 
ia  (5C  sec  plus  10  sec /mission  in 


Long,  and  Tang.  Axes 

20  Hz  @ 0.056  g^/Hz 
20  - 50  Hz  @ +3  dB/oct 

50  - 340  Hz  (®  0.  14  g^Hz 

340  - 400  Hz  +6  dB/oct 

400  - 1200  Hz  @ 0.  19  g^Hz 
1200.  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  11  g“/Hz 

Composite  * 17.9 


8-2-2-A  (Cont.) 


3«  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  20tis) 


Radial  Axis 

20  Hz  @ 0.056  g^/Hz 
20  - 250  Hz  @ +3  dB/oct 
250  - 400  Hz  @ 0.  70  gVHz 
400  - 775  Hz  @ -9  dB/oct 

775  - 1500  Hz  @ 0. 10  g^/Hz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.075  g^/Hz 

Composite  = 20.3 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  048  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50-  130  Hz  @ 0.  12  gVHz 

130  - - 1 Hz  @ +3  dB/oct 

390  - 1200  Hz  @ 0.36  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.22  gVHz 

Composite  s 24.  2 g 

^ ®rms 


4.  Reentry  Rauidom  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0.51  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  - 270  Hz  @ 1.30  g^Hz 

270  - 865  Hz  @ -9  dB/oct 

865  - 1500  Hz  @ 0.040  g^/Hz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.023  g^Hz 

Composite  = 22.  8 c 

^ ^rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  1.0  G*s  peak* 

5 - 40  Hz  @ 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.80  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 1.60  g^/Hz 

60  - 90  Hz  @ -12  dB/oct 

90  - 600  Hz  @ 0*30  gVHz 
600  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0*090  g^/Hz 

Composite  = 21.  Z g 

rm  s 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak** 

5 - 10  Hz  0.6  G's  peak 
10-40  Hz  ^ 1.7  G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X, 


* Design  Criteria  Only 


I 


Subzone  8>2*2>B  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Rings --Stations  484-434,  Weight  of  Component 
a 20  but  <60  lb. 


1,  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20  Hz  @ 0. 13  gVHz 

20  Hz  @0.012  gVHz 

20  - 34  Hz  @ +3  dB/oct. 

20  - 

34  Hz  @ +3  dB/oct 

34  - 270  Hz  @ 0.22  gVHz 

34  - 

85  Hz  @ 0.  020  gVHz 

270  - 820  Hz  @ -9  dB/oct, 

85  - 

255  Hz  @ +3  dB/oct 

820  - 1500  Hz  @ 0.0078  gVHz 

255  - 

1200  Hz  @ 0.  060  g^/Hz 

1500  - 2000  Hz  @ -6  dB/oct. 

1200  - 

2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0042  gVHz 

2000  Hz  @ 0.035  gVHz 

Composite  s 9.3  g 

®rms 

Composite  = 10.0 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each  axis) 

Radial  Axis 

Long. 

and  Tang,  Axes 

20  Hz  @ 0.036  g^Hz 

20  Hz  @ 0.  056  gVHz 

20  - 135  Hz  @ +3  dB/oct 

20  - 

34  Hz  @ +3  dB/oct 

135  - 400  Hz  @ 0.  24  g^Hz 

34  - 

280  Hz  @ 0.093  gVHz 

400  - 775  Hz  @ -9  dB/oct 

280  - 

330  Hz  @ +6  dB/oct 

775  - 1500  Hz  @ 0.033  g^Hz 

330  - 

1200  Hz  @ 0.  13  gVHz 

1500  - 2000  Hz  @ -3  dB/oct 

1200  - 

2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.025  g^Hz 

2000  Hz  @ 0*077  g^Hz 

Composite  = 12.4 

Composite  = 14,  9 c 

®rms 

2 5- 


8-2-2'B  (Cont.) 

3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 


each  axis) 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.056  gVHz 

20  Hz  @ 0.  048  gVHz 

20  - 165  Hz  @+3  dB/oct 

20  - 

34  Hz  @ +3  dB/oct 

165  - 400  Hz  @ 0.46  g^/Hz 

34  - 

35  Hz  @ 0.  080  gVHz 

400  - 775  Hz  @ -9  dB/oct 

85  - 

255  Hz  @ +3  dB/oct 

775  - 1500  Hz  @ 0.063  gVHz 

255  - 

1200  Hz  @ 0.24  g^/Hz 

1500  - 2000  Hz  @ -3  dB/oct 

1200  - 

2000  Hz  ® -3  dB/oct 

2000  Hz  @ 0.  047  g^/Hz 

2000  Hz  @ 0.  14  g^/Hz 

Composite  = 16.9  Composite  = 20.  1 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.51  gVHz 
20  - 34  Hz  @ +3  dB/oct 

34  - 270  Hz  @ 0.  86  g^Hz 

270  - 820  Hz  @ -9  dB/oct 

820  - 1500  Hz  @ 0.031  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.017  g^/Hz 

20  Hz  @ 0.  80  g^/Hz 
20  - 32  Hz  @ +3  dB/oct 

32  - 57  Hz  @ 1.30  g^Hz 

57  - 90  Hz  @ -12  dB/oct 

90  - 600  Hz  @ 0.  20  gVHz 

600  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  060  gVHz 

Composite  = 18.7  g 

^ °rms 

Composite  = 17.6 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  (®  1.0  G’s  peak* 
5 - 40  Hz  <®  1.0  G’s  peak 

2 - 5 Hz  'S  1.  7 G’s  peak* 

5 - 10  Hz  0.  6 G's  peak 
10  - 40  Hz  'S  1. 7 G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

* Design  Criteria  Only 
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Subzone  8-2-2-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Rings— Stations  484-434.  Weight  of  Component 
260  lb. 


1.  Acceptance  Test  Criteria  (1  min 

Radial  Axis 

20  Hz  @ 0.092  gVHz 
20  - 30  Hz  @ 43  dB/oct 

30  - 270  Hz  @ 0. 14  g*/Hz 
270  - 805  Hz  @ -9  dB/oct 
805  - 1500  Hz  @ 0.0052  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0030  gVHz 

Composite  = 7.5  g^^^ 

2.  Lift-off  Random  Vibration  Crite 

each  axis) 

Radial  Axis 

20  Hz  @ 0.036  gVHz 
20  - 85  Hz  @ +3  dB/oct 

85  - 400  Hz  @ 0. 15  g^/Hz 

400  - 775  Hz  @ -9  dB/oct 
775  - 1500  Hz  @ 0.022  g^/Hz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @0.016  gVHz 

Composite  = 10.  1 g 


axis) 

Long,  and  Tang.  Axes 

20  - 52  Hz  @ 0.012  gVHz 

52  - 160  Hz  @ +3  dB/oct 

160  - 1200  Hz  @ 0.038  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.022  gVHz 


Composite  = 8.  0 g 

^ ®rms 

(50  sec  plus  10  sec/mission  in 


Long,  and  Tang.  Axes 

20  - 220  Hz  @ 0.058  g^/Hz 

220  - 270  Hz  @ +6  dB/oct 

270  - 1200  Hz  @ 0.088  g^/Hz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  053  gVHz 


Composite  = 12.3  g 


0*2*2**O  ^Oont* ) 


3.  Boost  Random  Vibration  Criteria 

each  axis) 

Radial  Axis 

20  Hz  @ 0.056  gVHz 
20  - 105  Hz  @ + 3 dB/oct 

105  - 400  Hz  <®  0.29  gVHz 

400  - 775  Hz  @ -9  dB/oct 
775  - 1500  Hz  ® 0.040  gVHz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.030  gVHz 

Composite  = 13,8 

4,  Reentry  Random  Vibration  Critej 

each  axis) 

Radial -Axis 

20  Hz  @ 0.37  gVHz 
20  - 30  Hz  @ +3  dB/oct 

30  - 270  Hz  @ 0.55  g^/Hz 

270  - 805  Hz  @ -9  dB/oct 

805  - 1500  Hz  @ 0.021  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0.012  g^Hz 

Composite  = 15.0  g 

rms 


(80  sec  plus  40  sec/mission  in 


Long,  and  Tang.  Axes 

20  - 52  Hz  @ 0.048  gVHz 

52  - 160  Hz  @ +3  dB/oct 

160  - 1200  Hz  @ 0.15  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  090  gVHz 


Composite  = 16,  1 g 

^ ““rms 

(60  sec  plus  30  sec /mission  in 


Long,  and  Teing,  Axes 

20  - 55  Hz  @ 0.  80  g^Hz 

55  - 90  Hz  @ -12  dB/oct 

90  - 600  Hz  @ 0.  10  gVHz 
600  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.030  gVHz 


Composite  = 12.7 


5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ l.O  G’s  peak* 

5 - 40  Hz  @ 1.  0 G*s  peak 


Lateral  Axes 

2 - 5 Hz  @ 1. 7 G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.7  G’s  peak 


6,  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

* Design  Criteria  Only 


2 


REPRObUClBIUTY  OF  THi 
'RinlNAL  PAGE  IS  POOR 


Subzone  8-3 


SRB  Forward  Skirt- -Stations  433-395  (General 
Specifications) 


1.  Acceptance  Test  Criteria  (I  min/axis) 


Radial 

Axis 

20 

Hz 

@ 0.035  g*/Hz 

20  - 

73 

Hz 

@ +3  dB/oct 

73 

Hz 

@0.12  gVHz 

73  - 

250 

Hz 

@ +6  dB/oct 

250  - 

600 

Hz 

@ 1.00  g^/Hz 

600  - 

620 

Hz 

@ -12  dB/oct 

620  - 

700 

Hz 

@ 0.  85  g^/Hz 

700  - 

2000 

Hz 

@ -9  dB/oct 

2000 

Hz 

@ 0.  038  g^/Hz 

Composite  = 28.  1 

Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.050  g^Hz 

20  - 

120 

Hz 

@ 

+ 3 dB/oct 

120  - 

1000 

Hz 

@ 

0.  30  gVHz 

1000  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.038  gVHz 

Composite  = 19.  8 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0,016  g^/Hz 
20  - 115  Hz  @ +3  dB/oct 

115  Hz  @ 0.082  gVHz 
115  - 200  Hz  @ +6  dB/oct 

200  - 715  Hz  @ 0.25  gVHz 

715  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.012  g^/Hz 

Composite  = 15.0 


Long,  and  Tang,  Axes 

20  Hz  @ 0.024  g*/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.  12  g^/Hz 

150  - 185  Hz  @ -6  dB/oct 

185  - 1000  Hz  @ 0.080  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  g^/Hz 

Composite  = 11.0  g^j^j 


8-3  (Cont.) 

3.  Boost  Random  Vibration  Criteria  ( 80  sec  plus  40  sec /mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.019  gVHz 

20  Hz  @ 0.032  gVHz 

20  - 120  Hz  @ +3  dB/oct 

20  - 100  Hz  @ +3  dB/oct 

120  Hz  @ 0. 12  g^Hz 

100  - 1000  Hz  @ 0. 16  g^/Hz 

120  - 250  Hz  @ +6  dB/oct 

1000  - 2000  Hz  @ -6  dB/oct 

250  - 730  Hz  @ 0. 50  g^Hz 

2000  Hz  @ 0.040  g*/Hz 

730  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.025  g^Hz 

Composite  s 21.  1 g 

*rms 

Composite  = 15.  2 

Reentry  Random  Vibration  Criteria 

(60  sec  plus  30  sec/mission  in 

each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 14  g*/Hz 

20  Hz  @ 0.20  gVHz 

20  - 73  Hz  (§  V3  dB/oct 

20  - 120  Hz  @ +3  dB/oct 

73  Hz  @ 0.50  gVHz 

120  - 1000  Hz  @ 1.20  g^Hz 

73  - 250  Hz  @ +6  dB/oct 

1000  - 2000  Hz  @ -9  dB/oct 

250  - 600  Ha  @ 4.00  g^Hz 

2000  Hz  @ 0. 15  gVHz 

600  - 620  HZ  @ -12  dB/oct 
620  - 700  Hz  @ 3.40  gVHz 

700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0. 15  gVHz 

Composite  s 56.  3 g 

®rms 

Composite  = 39.  7 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ l.O  G's  peak# 

2 - 5 Hz  ® 1.  7 G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak 

5 - 10  Hz  (®  0.6  G's  peak 

10  - 40  Hz  @ 1.  7 G’s  peak 


6*  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

* Design  Criteria  Only 
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Subsone  8«3*1 


SRB  Forward  Skirt  Skin  and  Stringers— Stations 
433-  395  -Specifications) 


Same  as  Subzone  8-3- 1 -A  below* 


Subzone  8-3-1 -A 


Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Skin  or  Stringers --Stations  433-395,  Weight 


of  Component  < 30  lb. 


1*  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.0065  g^/Hz 
20  - 250  Hz  @ +6  dB/oct 

250  - 600  Hz  @ 1.00  gVHz 

600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0082  g^/Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0040  g^/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.020  gVHz 

150  - 225  Hz  @ -9  dB/oct 
225  - 1000  Hz  @ 0.0058  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0014  g*/Hz 


Composite  = 25.  1 


Composite  = 3.2 


2..-Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0025  g*/Hz 
20  - 200  Hz  @ +6  dB/oct 
200  - 600  Hz  @ 0,25  g^/Hz 

600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0020  g^/Hz 


Composite  = 12.9  g^^g 


Long,  and  Tang,  Axes 

20  Hz  @ 0.0033  g*/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.083  gVHz 

150  - 310  Hz  @ -9  dB/oct 

310  - 1000  Hz  @ 0.0090  g"/Hz 
lOOQ  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0045  g“/Hz 

Composite  = 5.0 


241 


8-3-1 -A  (Cont.) 

3.  Boost  Random  Vibration  Criteria 
each  axis) 

(80  sec  plus  40  sec/mission  in 

RadiaLAxis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0033  g*/Hz 
20  - 250  Hz  @4-6  dB/oct 
250  - 600  Hz  @ 0.50  gVHz 
600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0041  g^/Hz 

20  Hz  @ 0.0026  g*/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.066  gV Hz 

150  - 380  Hz  @ -6  dB/oct 
380  - 1000  Hz  @0.010  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  gVHz 

Composite  s 17.  7 

Composite  s 5. 0 g 

**rms 

4,  Reentry  Random  Vibration  Crite 
each  axis) 

Radial  Axis 

20  Hz  @ 0.026  gVHz 
20  - 250  Hz  @ +6  dB/oct 
250  - 600  Hz  @ 4. 00  g^/Hz 
600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.033  gVHz 


Composite  = 50.  2 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  1.0  G's  peak# 
5 - 40  Hz  (®  1.0  G's  peak 


6.  Shock  Test  Criteria  (2  shocks/ 


ia  (60  sec  plus  30  sec/mission  in 


Long,  and  Tang.  Axes 

20  Hz  @0.016  g^Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.080  gVHz 

150  - 225  Hz  @ -9  dB/oct 

225  - 1000  Hz  @ 0.023  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0058  g^Hz 

Composite  = 6.4  g 

*’rms 


Lateral  Axes 

2 - 5 Hz  @ 1.  7 G's  peak# 

5-10  Hz  @0.6  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 

xis) 


See  Tables  V,  IX  and  X. 


# Design  Criteria  Only 


Subzone  8-3- 1-B  Input  to  Componenta  Mounted  on  the  SRB  Forward 
Skirt  Skin  or  Stringers --Stations  433-395,  Weight 
of  Component  ^ 30  but  < 60  lb. 


Acceptance  Test  Criteria  (1  min/axis) 

Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0065  g^Hz 

20  Hz  @ 0. 00082  g VHz 

20  - 

175  Hz  @ 4-6  dB/oct 

20  - 100  Hz  @ 4-6  dB/oct 

175  - 

600  Hz  @ 0.  50  gVHz 

100  - 150  Hz  @ 0.021  g*/Hz 

600  - 

2000  Hz  @ -12  dB/oct 

150  - 310  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0040  gVHz 

310  - ICOO  Hz  @ 0.0022  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0011  gVHz 

Composite  = 18,4 

Composite  = 2.  5 g 

^ ®rms 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 

Radial  Axis 

20  Hz  @ 0.0025  gVHz 
20  - 140  Hz  @ +6  dB/oct 

140  - 600  Hz  @ 0.  12  gVHz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0010  gVHz 


Composite  s 9.  2 g 

^ ®rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0033  g*/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.083  gVHz 

150  - 310  Hz  @ -9  dB/oct 

310  - 1000  Hz  @ 0.0090  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  (3  0.  0045  gVHz 

Composite  = 5,0 


2-13 


I 


8-3*l**B  (Cont. ) 


3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0033  g*/Hz 
20  - 175  Hz  @ +6  dB/oct 

175  - 600  Hz  @ 0. 25  g*/Hz 
600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0021  gVHz 


Composite  r 13.0  g 

rms 

4.  Reentry  Random  Vibration  Crite 
each  axis) 


Radial  Axis 


20 

Hz 

@ 

0 

.026 

gVHz 

20  - 

175 

Hz 

@ 

+6  dB/oct 

175  - 

600 

Hz 

@ 

2 

.00  g 

,/Hz 

600  - 

2000 

Hz 

@ 

- 

12  dB/oct. 

2000 

Hz 

@ 

0 

.016 

gVHz 

Composite  r 36.  8 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G’s  peak* 
5 - 40  Hz  @ 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0026  gVHz 
20  - 100  Hz  <§  +6  dB/oct 

100  - 150  Hz  @ 0.066  g*/Hz 

150  - 380  Hz  @ -6  dB/oct 
380  - 1000  Hz  @0.010  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  g^/Hz 

Composite  s 5. 0 g 

rms 

ia  (60  sec  plus  30  sec/mission  in 


Long,  and  Tang.  Axes 

20  Hz  @0.016  gVHz 
20  - 58  Hz  @ +3  dB/oct 

58  - 150  Hz  @ 0.046  g^/Hz 

150  - 225  Hz  @ -9  dB/oct 

225  - 1000  Hz  @0.014  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0,0035  g^/Hz 

Composite  = 5,0  gj.j^g 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak* 

5 “ 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1. 7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 
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* Design  Criteria  Only 


Subzone  8-3- 1-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Skin  or  Stringers--Staticns  433-395,  Weight 
of  Component  ^ 60  lb. 


1,  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.0065  gVHz 

20  Hz  @ 0.00083  g^/Hz 

20  - 

140  Hz  @ +6  dB/oct 

20  - 

100  HZ  @ +6  dB/oct 

140  - 

600  Hz  @ 0.32  gVHz 

100  - 

150  Hz  @ 0.021  gVHz 

600  - 

2000  HZ  @ -12  dB/oct 

150  - 

310  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0028  g*/Hz 

310  - 

1000  Hz  @ 0.0022  gVHz 

1000  - 

2000  Hz  @ -3  dB/oct 

200C  Hz  @ 0.0011  gVHz 

Composite  = 15.  1 Composite  *2,5 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0025  gVHz 
20  - 115  Hz  @ +6  dB/oct 

115  - 600  Hz  @ 0,  080  gVHz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  00065  gVHz 


Composite  = 7,6  gj.^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0033  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  @ 0.083  gVHz 

150  - 310  Hz  @ -9  dB/oct 

310  - 1000  Hz  @ 0.0090  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0045  g^Hz 

Composite  = 5.  0 g 

°rms 


^<  i ;PRODUClBILITY  OF  IHE 
ORIOlNAL  PAGE  IS  POOR 


8-3-1-C  (Cont.) 


3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 


each  axis) 

Radiad  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0033  gVHz 
20  - 140  Hz  @ +6  dB/oct 

140  - 600  Hz  @ 0. 16  gVHz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0013  gVHz 

20  Hz  @ 0. 0026  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 150  Hz  (§  0.  066  gVHz 

150  - 380  Hz  @ -6  dB/oct 

380  - 1000  Hz  @0.010  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  gVHz 

Composite  s 10.6 

Composite  = 5.0  gj,^g 

Reentry  Random  Vibration  Criteria 
each  axis) 

(60  sec  plus  30  sec/mission  in 

Rad'.al  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.026  gVHz 
20  - 140  Hz  @ +6  dB/oct 

140  - 600  Hz  @ 1.  30  gVHz 

600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.011  gVHz 

20  Hz  @0.016  gVHz 
20  - 58  Hz  @ +3  dB/oct 

58  - 150  Hz  @ 0.046  g^/Hz 

150  - 225  Hz  @ -9  dB/oct 

225  - 1000  Hz  @ 0.014  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0035  g^/Hz 

Composite  = 30.  2 

Composite  = 5.0 

Vehicle  Dynamics  Criteria 

. 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G's  peak* 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak 

5 - 10  Hz  @ 0.6  G's  peak 

10  - 40  Hz  @ 1.  7 G's  peak 

6.  Shock  Test  Criteria  (Z  shocks/axis) 
See  Tables  V,  IX  and  X. 


* Design  Criteria  Only 


f 
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Subzon^  8-3-2  SRfi  Forward  Skirt  Ring  @ Station  424  (General 

Specifications) 


Same  as  Subzone  8-3-2-A  below. 


Subzone  8-3-2-A 


Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Ring  @ Station  424.  Weight  of  Component 
< 20  lb. 


1,  Acceptance  Test  Criteria  (1  min/ axis) 


Hadial  Axis 

20  Hz  @ 0.035  g*/Hz 
20  - 500  Hz  @ +3  dB/oct, 
500  - 700  Hz  @ 0. 85  g^Hz 
700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.038  g^/Hz 

Composite  = 25.4 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  050  g*/Hz 
20  - 120  Hz  @ +3  dB/oct 

120  - 1000  Hz  @ 0.  30  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  038  g^/Hz 

Compos-te  = 19.8 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @0.015  g^/Hz 
20  - 150  Hz  @ +3  dB/oct 

150-  315  Hz  @ 0. 11  g* /Hz 

315  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0. 18  g^/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.012  gVHz 

Composite  a 13. 1 g^^g 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.024  gVHz 

20  - 

100 

Hz 

@ 

+3  dB/oct 

100  - 

150 

Hz 

@ 

0.  12  gVHz 

150  - 

185 

Hz 

@ 

-6  dB/oct 

185  - 

1000 

Hz 

@ 

0.080  g^Hz 

1000  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.  020  gVHz 

Composite 

a 11.0  g 

®rms 
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8*3*2-A  (Cont.) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 

each  axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  Hz  @ 0. 032  gVHz 
100  Hz  @ +3  dB/oct 
1000  Hz  @ 0.  16  gVHz 
2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0*  040  gVH25 

Composite  a 18.9  Composite  a 15.  2 g^^^ 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  Hz  @ 0.  14  gVHz 
20  - 500  Hz  @ +3  dB/oct 

500  - 700  Hz  @ 3.40  gVHz 

700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  15  gVHz 

Composite  a 50.  8 g Composite  = 39.  7 

^ rrtis  rins 


20  Hz  @ 0.  20  gVHz 
20  - 120  Hz  @ +3  dB/oct 

120  - 1000  Hz  @ 1.20  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  15  g^/Hz 


20  Hz  @0.019  gVHz 
20  - 400  Hz  @ +3  dB/oct  20  - 

400  - 800  Hz  @ 0.  38  g^/Hz  100  - 

800  - 2000  Hz  @ -9  dB/oct  1000  - 

2000  Hz  @ 0.025  g^/Hz 


5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axi  s Late  r al  Axe  s 

3.5-  5 Hz  @ 1.0  G's  peak*  2-  5 Hz  @ 1.  7 G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak  • 5 - 10  Hz  @ 0.  6 G's  peak 

10  - 40  Hz  @ 1.7  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 


See  Tables  V,  IX  and  X. 
* Design  Criteria  Only 


i 


Subzone  8-3-2-B  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Ring  @ Station  424.  Weight  of  Component 
S 20  but  < 60  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.035  gVHz 
20  - 340  HZ  @ +3  dB/oct 
340  - 700  Hz  @ 0. 58  g^/Hz 
700  - 2000  Hz  @ -9  dB/oct 
2000  HzJg  0.025  gVHz 

Composite  *21.9 


Long,  and  Tang.  Axes 

20  Hz  @ 0.050  gVHz 
20  - 80  Hz  @ +3  dB/oct 

80  - 1000  Hz  @ 0.20  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  025  g*/Hz 

Composite  = 16.  3 g 

^ ®rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each  axis) 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @0.015  gVHz 

20  Hz  @ 0.024  g^Hz 

20  - 

100  Hz  @ +3  dB/oct 

20  - 

63  Hz  @ +3  dB/oct 

100  - 

260  Hz  @ 0.073  g^Hz 

63  - 

150  Hz  @ 0.075  gVHz 

260  - 

330  Hz  @ +6  dB/oct 

150  - 

185  Hz  @ -6  dB/oct 

330  - 

800  Hz  @ 0. 12  g^/Hz 

185  - 

1000  Hz  @ 0.050  gVHz 

800  - 

2000  Hz  @ -9  dB/oct 

1000  - 

2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0077  g^/Hz 

2000  Hz  @0.013  gVHz 

Composite  * 10.9  g 

*’rms 

Composite  = 8.  8 c 

^ ®rms 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.019  gVHz 

20  Hz  @ 0.032  gVHz 

20  - 260  Hz  @ +3  dB/oct 

20  - 62  Hz  @ + 3 dB/oct 

260  - 800  Hz  @ 0.  25  gVHz 

62  - 1000  Hz  @ 0.  10  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0.016  gVHz 

2000  Hz  @ 0.025  g^/Hz 

rms 


Composite  = 15.9  g 


Composite  = 12,  1 


r> 


rms 


8*3*2"B  (COxit« ) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0. 14  g*/Hz 
20  - 340  Hz  @ +3  dB/oct 
340  - 700  Hz  @ 2.  30  g^Hz 
700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  10  g^/Hz 

Composite  = 43.9 

5*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak# 
5 - 40  Hz  (®  1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0. 20  g^/Hz 
20  - 80  Hz  @ +3  dB/oct 

80  - 1000  Hz  @ 0.  80  g^/Hz 
1000  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0. 10  g^/Hz 

Composite  « 32.  7 


Lateral  Axes 

2 - 5 Hz  @ I.  7 G's  peak* 

5 - 10  Hz  @ 0.  6 G's  peak 

10  - 40  Hz  1.  7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 


* Design  Criteria  Only 


Subzone  8-3-2-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Ring  @ Station  424.  Weight  of  Component 
2 60  lb. 


1*  Acceptance  Test  Criteria  (1  min/ axis) 


Radial  Axis 

20  Hz  @ 0.035  g^/Hz 
20  - 210  Hz  @ +3  dB/oct 
210  - 700  Hz  @ 0.35  gVHz 

700  - 2000  Hz  @ -9  dB/oct 

2000  HZ  @0.016  g^/Hz 

Composite  s 17.  7 


Long,  and  Tang.  Axes 

20  Hz  @ 0. 032  g*/Hz 
20  - 80  Hz  @ +3  dB/oct 

80  - 1000  Hz  @ 0. 12  g^/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.016  g*/Hz 

Composite  = 12.9  g^jjjg 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial 

Axis 

20 

Hz 

0.015  g*/Hz 

20  - 

65 

Hz 

@ 

+3  dB/oct 

65  - 

200 

Hz 

@ 

0.047  g*/Hz 

200  - 

260 

Hz 

@ 

+6  dB/oct 

260  - 

800 

Hz 

@ 

0.077  gVHz 

800  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.0050  gVHz 

Long,  and  Tang.  Axes 

20  Hz  @ 0.024  g*/Hz 
20  - 42  Hz  @ +3  dB/oct 

42  - 150  Hz  @ 0.050  g*/Hz 

150  - 185  Hz  @ -6  dB/oct 

185  - 1000  Hz  @ 0.033  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0083  g^/Hz 


Composite  = 8.9  gj.^g  Composite  = 7. 1 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20  Hz  @ 0.019  gVHz 
20  - 170  Hz  @ +3  dB/oct 

170  - 800  Hz  @ 0. 16  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.010  gVHz 

Composite  =13.0  gj.j^g 


20  Hz  @ 0.032  gVHz 
20  - 42  Hz  @ +3  dB/oct 

42  - 1000  Hz  @ 0.067  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.017  gVHz 

Composite  = 9.9  g^^^g 
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8*3»2*C  (Cont*) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang,  Axes 

20  Hz  @ 0. 14  gVHz 
20-  210  Hz  @ <l>3  dB/oct 
210  - 700  Hz  @ 1.40  gVHz 
700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @0,061  g*/Hz 

20  Hz  @ 0. 13  g*/Hz 
20  - 80  Hz  @ +3  dB/oct 

80  - 1000  Hz  @ 0. 50  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0. 063  gVHz 

Composite  s 35.  5 g 

rms 

Composite  s 25.  8 g 

rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3,5  - 5 Hz  @ 1,0  G's  peak* 
5 - 40  Hz  @ 1,0  G's  peak 

2 - 5 Hz  @ 1,7  G's  peak* 
5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1,7  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

Design  Criteria  Only 


Subzone  8-3>3  SRB  Forward  Skirt  Ring  @ Station  401  (General 

Specifications) 

Same  as  Subzone  8-3*3*A  belowc 

Subzone  8-3-3>A  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Ring  @ Station  401*  Weight  of  Component 
< 20  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radied 

Axis 

Long*  and  Tang*  Axes 

20  Hz  @ 0.013  gVHz 

20  Hz  @0*016  g^/Hz 

20  - 

500  Hz  @ +3  dB/oct 

20  - 150  Hz  @ +3  dB/oct 

500  « 

700  Hz  @ 0.  32  gVHz 

150  - 1000  Hz  @ 0*  12  gVHz 

700  - 

2000  Hz  @ -9  dB/oct 

1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.014  gVHz 

2000  Hz  @0*015  gVHz 

Composite  s 15*  7 g 

®rms 

Composite  s 12*5  g 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each 

axis) 

Radial 

Axis 

Long* 

and  Tang*  Axes 

20  Hz  @ 0*0054  gVHz 

20  Hz  @ 0*010  gVHz 

20  - 

150  Hz  @ +3  dB/oct 

20  - 

100  Hz  @ +3  dB/oct 

150  - 

320  Hz  @ 0.040  gVHz 

100  - 

150  Hz  @ 0*050  gVHz 

320  - 

400  Hz  @ +6  dB/oct 

150  - 

190  Hz  @ -6  dB/oct 

400  - 

800  Hz  @ 0.065  gVHz 

190  - 

1000  Hz  @ 0*030  gVHz 

800  - 

2000  Hz  @ -9  dB/oct 

1000  - 

2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0042  g^/Hz 

2000  Hz  @ 0*0075  gVHz 

Composite  = 7*  9 g 

®rms 

Composite  s 6*8  g 

'^rms 

% (T 


RlSPRODUCroiLITY  OF  THE 
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8«3^3*A  (Cont» ) 

3,  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
aach  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0071  gVHz 
20  • 400  Hz  @ +3  dB/oct 
400  •>  800  Hz  @ 0. 14  g‘/Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0090  g^/Hz 

20  Hz  @ 0.012  g*/Hz 
20  - 100  Hz  @ 43  dB/oct 

100  - 1000  Hz  @ 0.060  g*/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.015  g*/HZ 

Composite  & 11.5 

Composite  s 9. 3 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  xn 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.052  g*/Hz 
20  • 500  Hz  @ -t-3  dB/oct 
500  • 700  Hz  @ 1. 30  g^/Hz 
700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.056  g*/Hz 

20  Hz  @ 0.064  g*/Hz 
20  - 150  Hz  @ +3  dB/oct 

150  - 1000  Hz  @ 0.48  g*/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.060  g*/Hz 

Composite  = 31.4 

Composite  = 25.  0 g^^g 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 • 40  Hz  @ 1.0  G's  peak 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.7  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

♦ Design  Criteria  Only 
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Subzone  8-3-3-B  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Ring  @ Station  401,  Weight  of  Component 
2 20  but  < 60  lb. 


i.  Acceptance  Test  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 


Radial  Axis 

20  Hz  @ 0,013  gVHz 
20  - 350  Hz  @ +3  dB/oct 
350  - 700  Hz  @ 0„  22  g^/Hz 
700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0098  g^/Hz 


20  Hz  @0.016  g*/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.080  g^/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.010  g^/Hz 


Composite  s 13.  7 


Composite  s 10.3 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0,0054  g^/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 250  Hz  @ 0.026  gVHz 
250  - 320  Hz  @ +6  dB/oct 

320  - 800  Hz  @ 0.043  g^/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0,0028  g^/Hz 


Long,  and  Tang.  Axes 

20  Hz  @0.010  gVHz 
20  - 65  Hz  @ +3  dB/oct 

65  - 150  Hz  @ 0.033  gVHz 

150  - 190  Hz  @ -6  dB/oct 

190  - 1000  Hz  @ 0.020  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0050  g^/Hz 


Composite  = 6.5  gj.^g 


Composite  = 5.6 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0071  gVHz 
20  - 260  Hz  @ +3  dB/oct 
260  - 800  Hz  @ 0.092  g*/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0060  g^Hz 


rms 


Long,  and  Tang.  Axes 

20  Hz  @0*012  gVHz 
20  - 66  Hz  @ +3  dB/oct 

66  - 1000  Hz  @ 0.040  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.010  g'/Hz 

rms 


Composite  = 9.6  g 


Composite  = 7,  7 g 


8«3«3*B  (Cont* ) 

4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 

Radial  Axis 


20  Hz  @ 0.052  gVHz 
20  - 350  Hz  @ +3  dB/oct 
350  - 700  Hz  @ 0. 90  gVHz 
700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.039  g^Hz 

Composite  s 27.4  g 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 • 40  Hz  @ 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.064  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.32  g^/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  040  g‘/Hz 

Composite  s 20.  6 g 

®rms 


Lateral  Axes 

2-  5 Hz  @ 1.7  G's  peak* 
5 - 10  Hz  @ 0.6  G's  peak 
10  • 40  Hz  @ 1.  7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 

* Design  Criteria  Only 
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Subzone  8-3- 3-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Ring  ^ Station  401.  Weight  of  Component 
2 60  lb. 


1,  Acceptance  Test  Criteria  (I  min/ axis) 


Radial  Axis 

20  Hz  @ 0.0088  g*/Hz 
20  - 320  Hz  @ ’(‘3  dB/oct 
320  - 700  Hz  @ 0. 14  g*/Hz 
700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0060  g*/Hz 


Long,  and  Tang.  Axes 

20  Hz  @0.010  g^/Hz 
20  - 100  Hz  @ +3  dB/oct 
100  - 1000  Hz  @ 0.050  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0062  gVHz 


Composite  s 10.9 


Composite  = 8. 1 g^^^g 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0054  g^/Hz 


20  - 

60 

Hz 

@ 

+3  dB/oct 

60  - 

200 

Hz 

@ 

0.016  g^/Hz 

200  - 

260 

Hz 

@ 

+6  dB/oct 

260  - 

800 

Hz 

@ 

0.027  g^/Hz 

800  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.0018  g^Hz 

Composite 

= 3.  3 g 

*’rms 

Long,  and  Tang.  Axes 

20  Hz  @ 0.010  gVHz 
20  - 52  Hz  @ +3  dB/oct 

52  - 150  Hz  @ 0.026  g^/Hz 

150  - 190  Hz  @ -6  dB/oct 

190  - 1000  Hz  @0.016  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0040  g^/Hz 

Composite  = 5,0  gj.^g 


Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0.0071  g*/Hz 
20  - 160  Hz  @ +3  dB/oct 

160  - 800  Hz  @ 0.058  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0038  gVHz 

Composite  = 7.8  gj.^g 


Long,  and  Tang.  Axes 

20  Hz  @0.012  gVHz 
20  - 42  Hz  @ +3  dB/oct 

42  - 1000  Hz  @ 0.025  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0063  g“/Hz 

Composite  = 6.  1 


I 


6«3*3-C  (Cont.) 

4«  keentty  Random  Vlbratton  Criteria  (60  sec  plus  30  see /mission  In 
each  aads) 


Radl^  Axis 

Long,  and  Tang.  Axes 

20  Ha  @ 0.035  gVHz 
20  - 320  Hz  @ ■l'3  dB/oct 
320  • 700  Hz  @ 0. 56  g^/Hz 
700  • 2000  Hz  ® -9  dB/oct 
2000  Hz  ® 0.024  gVHz 

20  Hz  ® 0.040  g‘/Hz 
20  - 100  Hz  @ ■l•3  dB/oct 
100  - 1000  Hz  ® 0. 20  gVHz 
1000  - 2000  Hz  ® -9  dB/oct 
2000  Hz  ® 0.025  g^/Hz 

Composite  s 21. 8 

Composite  a 16.3 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5-  5 Hz  @ 1.0  G's  peak* 
5 • 40  He  @ 1.0  G's  peak 

2-  5 Hz  @ 1.7  G's  peak* 

5 • 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1. 7 G's  peak 

6t  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  V,  IX  and  X. 
e Design  Criteria  Only 
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I 


Subzone  8-4  SRB  Forward  Skirt  Bulkhead  (General  Specifications) 

Same  as  Subzone  8-4-A  below* 

Subzone  8-4-A  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Bulkhead.  Weight  of  Component  < 20  lb, 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A Directions  B and  C 


20  Hz  @ 0.0075  g^/Hz 

20  Hz  @0,0019  g*/Hz 

20  - 40  Hz  @ +3  dB/oct 

20  - 

40  Hz  @ +3  dB/oct 

40  - 63  HZ  @ 0.015  g^/Hz 

40  - 

63  Hz  @ 0.0038  gVHz 

6i  - 200  Hz  @ +9  dB/oct 

63  - 

200  Hz  @ +9  dB/oct 

200  - 500  Hz  @ 0.45  g*/Hz 

200  - 

500  Hz  @ 0. 11  gVHz 

500  - 2000  Hz  @ -9  dB/oct 

500  - 

2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0072  gVHz 

2000  Hz  @ 0.0018  gVHz 

Composite  = 16,2 

Composite  = 8. 1 g^^^ 

Lift-off  Random  Vibration  Criteria  (50  sec 

plus  10  sec /mission  in 

each  axis) 

Direction  A 

Directions  B and  C 

20  Hz  @ 0.00030  gVHz 
20  - 200  Hz  @ +9  dB/oct 

200  - 500  Hz  @ 0.  30  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0048  g^Hz 

20  Hz  @ 0.000075  g^Hz 
20  - 200  Hz  @ +9  dB/oct 

200  - 500  Hz  @ 0.075  gVHz 

500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0012  g"/Hz 

Composite  = 13.  3 g^^g 

Composite  = 6.7  gj.^g 
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8 -4- A (Cont.) 

3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Direction  A 

Directions  B and  C 

20  tta  @0.010  g*/Hz 

20  Hz  @ 0. 0025  gVHz 

20  • 40  Hz  @ +3  dB/oct 

20  - 40  Hz  @ +3  dB/oct 

40-  115  Hz  @ 0.020  gVHz 

40-  1 15  Hz  @ 0. 0050  g*/Hz 

115  - 250  Hz  @ +15  dB/oct 

115  - 250  Hz  @ +15  dB/oct 

250  - 400  Hz  @ 1.00  gVHz 

250  - 400  Hz  @ 0.  25  g*/Hz 

400  - 1150  Hz  @ -12  dB/oct 

400  - 1150  Hz  @ -12  dB/oct 

1150  - 1500  Hz  @0.015  g^Hz 

1150  - 1500  Hz  @ 0.0038  g*/Hz 

1500  - 2000  Hz  @ -3  dB/oct 

1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.011  gVHz 

2000  Hz  @ 0. 0028  gVHz 

Composite  a 18.  3 

Composite  = 9. 1 gj,j^g 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Direction  A 

Directions  B and  C 

20  Hz  @ 0.030  gVHz 

20  Hz  @ 0. 0075  gVHz 

20  - 40  Hz  @ +3  dB/oct 

20  - 40  Hz  @ +3  dB/oct 

40  - 63  Hz  @ 0.060  g^/Hz 

40  - 63  Hz  @ 0.015  gVHz 

63  - 200  Hz  @ +9  dB/oct 

63  - 200  Hz  @ +9  dB/oct 

200  - 500  Hz  @ 1.80  g^Hz 

200  - 500  Hz  @ 0.45  g^Hz 

500  - 2000  Hz  @ -9  dB/oct 

500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.029  g^Hz 

2000  HZ  @ 0.0072  g*/Hz 

Composite  = 32.5 

Composite  = 16.2  g^^^g 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 0.  7 G's  peak*!* 

2-  5 Hz  @ 4.3  G's  peak« 

5 - 10  Hz  @ 0.7  G's  peak 

5 - 10  HZ  @ 0.5  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

Design  Criteria  Only 

10  - 40  Hz  @ 4.3  G's  peak 
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8-4 -A  (Cent.) 

6.  Shock  Test  Criteria  (2  shocks/axis) 


See  Tables  VII,  IX  and  X. 

Direction  A— Perpendiculai  to  Bulkhead 

S'rcr  To  Pe.pen«cuur  . 0.ec«on  B 


I 


Subzone  8-4- B Input  to  Core  pone  nte  Mounted  on  the  SRD  Forward 

Skirt  Bulkhead.  Weight  of  Component  2 20  but  <60  lb. 

1.  Aeeeptanoe  Test  Criteria  (1  min/axis) 

Direction  A Directions  B and  C 


20  Hz  @ 0.0075  gVHz 
20  - 30  Hz  @+3  dB/oct 

30  - 56  Hz  @ 0.011  gVHz 

56  - 146  Hz  @ -l>9  dB/oct 
146  - 500  Hz  (§  0.21  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0033  g*/Hz 

Composite  a 11.4  g 

®rms 


20  Hz  @ 0.0019  gVHz 
20  - 30  Hz  @ +3  dB/oct 

30  - 56  Hz  @ 0. 0028  gVHz 

56  - 146  Hz  @ +9  dB/oct 

146  - 500  Hz  @ 0.053  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0. 00083  g*/Hz 

Composite  a. 5.  7 g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Direction  A 

20  Hz  @ 0.00030  gVHz 
20  - 160  HZ  @ +9  dB/oct 

160  - 500  Hz  @ 0. 14  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0022  gVHz 

Composite  a 9.  3 g 

^ ®rms 


Directions  B and  C 

20  Hz  @ 0.000075  g*/Hz 
20  - 170  Hz  @ +9  dB/oct 

170  - 500  Hz  @ 0.042  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  00067  gVKz 

Composite  a 5.  0 g 

®rms 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Direction  A 

20  Hz  @0.010  gVHz 
20  - 30  Hz  @ •i-3  dB/oct 

30  - 105  Hz  @ 0.015  gVHz 
105-  210  Hz  @ •(>  15  dB/oct 
210  - 400  Hz  @ 0.46  gVHz 
400  - 1150  Hz  @ -12  dB/oct 
1150  - 1500  Hz  @ 0.0070  g*/Hz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0052  g^Hz 

Composite  a 13.0  g 

^ ®rms 


Directions  B and  C 

20  Hz  @ 0.  0025  gVHz 
20  - 30  Hz  @ +3  dB/oct 

30  - 105  Hz  @ 0.0038  gVHz 
105  - 210  Hz  @ +15  dB/oct 
210  - 400  Hz  @ 0.  12  gVHz 
400  - 1150  Hz  @ -12  dB/oct 
1150  - 1500  Hz  @ 0.0018  gVHz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0013  g*/Hz 

Composite  a 6.  5 g 

^ ®rms 


REPRODUCIBILITY  OF  THE 
ORMRNAL  PAGE  IS  P0^}R 


8-4-B  (Cent. ) 


4«  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Direction  A 

Directions  B and  C 

20  Hz  @ 0.030  gVHz 

20  Hz  @ 0.0075  gVHz 

20  - 30  Hz  @ +3  dB/oct 

20  - 30  Hz  @ +3  dB/oct 

30  - 56  Hz  @ 0*  045  gVHz 

30  - 56  Hz  @ 0.011  g^Hz 

56  - 146  Hz  @ +9  dB/oct 

56  - 146  Hz  @ +9  dB/oct 

146  - 500  Hz  @ 0.  83  g*/Hz 

146  - 500  Hz  @ 0.21  gVHz 

500  - 2OO0  Hz  @ -9  dB/oct 

500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.013  gVHz 

2000  Hz  @ 0.0033  g^Hz 

Composite  - 22.  8 g 

®rms 

Composite  = 11.4  g 

®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 0.  7 G's  peak* 

2 - 5 Hz  (®  4.  3 G's  pea’K' 

5 - 10  Hz  @ 0.  7 G's  peak 

5 - 10  Hz  @ 0.5  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

10  - 40  Hz  'a  4.  3 G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 

See  Tables  VII,  IX  and  X. 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C--Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 

* Design  Criteria  Only 


Subzone  8-4-C  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Bulkhead*  Weight  of  Component  3:  60  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 


Directions  B and  C 


20  - 46  Hz  @ 0.0060  gVHz 

46-  115  Hz  @ +9  dB/oct 

115  - 500  Hz  @ 0.090  g*/Hz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0014  g^Hz 

Composite  s 7.  6 g 

®rms 


20  - 46  Hz  @ 0.0015  gVHz 

46-  115  Hz  @ +9  dB/oct 
115  - 500  Hz  @ 0.023  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  00035  g^/Hz 

Composite  a 3.  8 


2.  Lift-off  Random  Vibration  Criteria  (50  sec 
each  axis) 


plus  10  sec/mission  in 


Direction  A 


Directions  B and  C 


20  Hz  @ 0.00030  gVHz 
20  - 120  Hz  @ +9  dB/oct 

120  - 500  Hz  @ 0.060  gVHz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00095  g^Hz 

Composite  a 6.  2 g 

rms 


20  Hz  @ 0*000075  g*/Hz 
20  - 170  Hz  @ +9  dB/oct 

170  - 500  Hz  @ 0.042  gV Hz 
500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  00067  g*/Hz 

Composite  a 5.  0 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Direction  A 

20  - 95  Hz  @ 0.010  gV Hz 

95  - 175  Hz  @ +15  dB/oct 

175  - 400  Hz  @ 0. 20  g^’HZ 
400  - 1150  Hz  (§  -12  dB/oct 
1150  - 1500  Hz  @ 0.0030  gVHz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0022  g^Hz 


Directions  B and  C 

20  - 95  Hz  @ 0.0032  gVHz 

95  - 175  Hz  @ +15  dB/oct 
175  - 400  Hz  @ 0.  063  gVHz 
400  - 1150  Hz  @ -12  dB/oct 
1150  - 1500  Hz  @ 0.00095  gVHz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.00073  g*/Hz 

Composite  a 5.0  g 


Composite  a 8. 9 g 


8«4*C  (Cont. ) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Direction  A 

20  - 46  Hz  @ 0. 024  gVHz 

46-  115  Hz  @ +9  dB/oct 

115  - 500  Hz  @ 0.  36  /Hz 

500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0057  g^Hz 

Composite  = 15.  3 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5-  5 Hz  © 0.7  G's  peak* 

5 - 10  Hz  © 0.  7 G's  peak 

10  - 40  Hz  © 1.0  G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 

See  Tables  VII,  IX  and  X. 

Direction  A- -Perpendicular  to  Bulkhead 
Direction  B--Tangential  to  Bulkhead 

Direction  C — Tangential  to  Bulkhead,  Perpendicular  to  Direction  B 
* Design  Criteria  Only 


Directions  B and  C 

20  - 46  Hz  © 0.0060  g^Hz 

46-  115  Hz  © +9  dB/oct 

115  - 500  Hz  © 0.090  g^Hz 
500  - 2000  Hz  © -9  dB/oct 

2000  Hz  © 0.0014  gVHz 

Composite  = 7.7  g 

^ ®rms 


Lateral  Axes 

2 - 5 Hz  © 4.  3 G's  peak* 

5 - 10  Hz  © 0.  5 G's  peak 
10  - 40  Hz  © 4.  3 G's  peak 


Jo: 


Subzone  8-5 


SRB  Forward  Skirt  Avionics  Panels  (General 
Specifications) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.022  gVHz 
20  - 43  Hz  @ +6  dB/oct 

^43  - 300  Hz  @ 0.  10  gVHz 

300  - 775  Hz  @ -6  dB/oct 

775  - 1200  Hz  @ 0.  015  g^/Hz 
1200  - 2000  Hz  (®  -6  dB/oct 

2000  Hz  @ 0.0055  g^/Hz 

Composite  = 7.6  g 

X 111  s 


Long,  and  Tang..  Axes 

20  Hz  @ 0.0078  g*/Hz 
20  - 39  Hz  +3  dB/oct 

39  - 102  Hz  @ 0.015  g^/Hz 

102  - 187  Hz  (§  +6  dB/oct 

187  - 1500  Hz  (a  0.050  g^/Hz 
1500  - 2000  Hz  @ -6  dB/oet 

2000  Hz  @ 0.028  gVHz 

Composite  = 9.4  gj.^g 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  050  g-/Hz 
20  - 40  Hz  +6  dB/oct 

40  - 300  Hz  @ 0.  20  g^Hz 

300  - 775  Hz  @ -6  dB/oct 

775  - 1500  Hz  @ 0.030  g^Hz 
1500  - 2000  Hz  -6  dB/oct 

2000  Hz  0*  017  g^/Hz 

Composite  = 11.  1 

3.  Boost  Random  Vibration  Criteri 
each  axis) 


Long,  and  Tang.  Axes 

20  Hz  <®  0.045  g^/Hz 
20  - 40  Hz  (®  +3  dB/oct 

40  - 1000  Hz  & 0.090  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  ® 0.  022  gVHz 


Composite  =11.5 
(80  sec  plus  40  sec /mission  in 


Radial  Axis 

20  Hz  ® 0.  088  g’/Hz 
20  - 43  Hz  +6  dB/oct 

43  - 300  Hz  ca  0.  40  gVHz 

300  - 775  Hz  -6  d3/oct 

775  - 1200  Hz  W 0.060  g^Hz 
1200  - 2000  Hz  -6  dB/oct 

2000  Hz  0.  022  a^Hz 

Composite  = 15.  3 


Long,  and  Tang.  Axes 

20  Hz  ® 0.031  gVKz 
20  - 39  Hz  +3  dB/oct 

39  - 102  Hz  '<i  0.060  gVHz 

102  - 187  Hz  '"c  +6  dB/oct 

187  - 1500  Hz  0.  20  g'/Hz 
1500  - 2000  Hz  (i  -6  dB/oct 
2000  Hz  't  0.  1 1 Hz 


I 


ConiDos:" <■  = 1 8.  9 g 


rm  s 


8-5  (Cont.) 


I 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  35  g*/Hz 
20  - 38  Hz  @ +6  dB/oct 

38  - 60  Hz  @ 1.  30  g^/Hz 

60  - 80  Hz  @ -12  dB/oct 

80  - 230  Hz  @ 0.  46  gVHz 

230  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0065  g^/Hz 

20  Hz  @ 0.60  gVHz 
20  - 30  Hz  @ + 3 dB/oct 

30  - 50  Hz  0.90  g’/Hz 

50  - 80  Hz  (3  -12  dB/oct 

80  - 500  Hz  0.  15  g^/Hz 

500  - 2000  Hz  -3  dB/oct 

2000  Hz  0.036  g'/Hz 

Composite  s 14.  8 

Composite  = 14.  3 

rm  s 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Ax«js 

3,5  - 5 Hz  @ 1.0  G's  peak* 
5 - 40  Hz  (§  1.  0 G's  peak 

2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 10  Hz  0.6  G's  peak 
10  - 40  Hz  ^ 1.7  G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 
See  Tables  V,  VI,  IX  and  X. 

* Design  Criteria  Only 


I 


Subzone  8-5-A  Input  to  SRB  Forward  Skirt  Avionics  Panels.  Total 

Weight  of  Panel  and  Components  < 80  lb. 

1...  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @0.014  gVHz 
20  - 140  Hz  @ +3  dB/oct 

140  - 300  Hz  @ 0.  10  g*/Hz 

300  - 775  Hz  @ -6  dB/oct 

775  - 1200  Hz  @ 0.015  gVHz 
1200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0055  g’/Hz 


Composite  = 7.  4 g 

rm  s 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.0071 

5 gVHz 

20 

- 40 

Hz 

<3 

+ 3 dB/oct 

40 

- 135 

Hz 

0.015 

gVHz 

135 

- 250 

Hz 

+ 6 dB/oct 

250 

- 400 

Hz 

(S 

0.050 

gVHz 

400 

- 520 

Hz 

@ 

-15  dB/oct 

520 

- 700 

Hz 

@ 

0.015 

gVHz 

700 

- 900 

Hz 

@ 

+ 15  dB/oct 

900 

- 1500 

Hz 

(5 

0.050 

gVHz 

500 

- 2000 

Hz 

-6  dB/oct 

2000 

Hz 

@ 

0.028 

gVHz 

Composi 

ite 

= 8.  6 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

@ 

0. 

036  g^/Hz 

20 

Hz 

0 

.045 

gVHz 

20 

no 

Hz 

@ 

+ 3 

i dB/oct 

20 

40 

Hz 

+ 

3 dB/oct 

110 

300 

Hz 

(3 

0. 

20  g’/Hz 

40 

400 

Hz 

fS 

0 

. 090 

gVHz 

300 

775 

Hz 

@ 

-6 

1 dB/oct 

400 

500 

Hz, 

- 

15  dB/  oct 

775 

1500 

Hz 

@ 

0. 

030  gVHz 

500 

600 

Hz 

(a) 

0 

.030 

U*/Hz 

1500 

2000 

Hz 

@ 

-6 

1 dB/oct 

600 

750 

Hz 

(d) 

+ 

15  dB/oct 

2000 

Hz 

@ 

0. 

017  gVHz 

750 

1000 

Hz 

0 

.090 

g^/Hz 

1000 

2000 

Hz 

(Tv 

- 

6 dB 

/ oct 

2000 

Hz 

{<!) 

0 

.022 

g-lHz 

Com] 

pos: 

ite 

= 

10.  9 g 

rms 

Composi 

itr 

= 

: 10.' 

9 R 
®rms 

^ 


8-5 -A  (Contt ) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.057  g^/Hz 
20  - 140  Hz  @ +3  dB/oct 

140  - 300  Hz  @ 0.  40  g^/Hz 

300  - 775  Hz  @ -6  dB/oct 

775  - 1200  Hz  @ 0.060  g^/Hz 
1200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.022  gVHz 


Composite  = 14.  8 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  030  g*/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 135  Hz  @ 0.060  g*/Hz 

135  - 250  Hz  ® +6  dB/oct 

250  - 400  Hz  @ 0.  20  g^/Hz 

400  - 520  Hz  @ -15  dB/oct 

520  - 700  Hz  0.060  g’/Hz 

700  - 900  Hz  @ +15  dB/oct 

900  - 1500  Hz  @ 0.20  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  11  g^/Hz 

Composite  = 17.2 


Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each-axi.s) 


Radial  Axis 

20  Hz  @ 0.  35  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 0.  70  g"/Hz 

60  - 68  Hz  -9  dB/oct 

68  - 230  Hz  ® 0.46  g^Hz 

230  - 2000  Hz  ® -6  dB/oct 

2000  Hz  0.0065  g*/Hz 


Long,  and  Tang.  Axes 

20  Hz  & 0.  60  g”/Hz 
20  - 30  Hz  +3  dB/oct 

30  - 50  Hz  0.  90  g’/Hz 

50  - 80  Hz  ® -12  dB/oct 

80  - 360  Hz  (-*<■’ 0.  15  g^'Hz 

360  - 480  Hz  -15  dB/oct 

480  - 600  Hz  w 0.040  g’/Hz 

600’  - 750  Hz  ^9  dB/oct 

750  - 900  Hz  0.080  g'/Hz 

900  - 2000  Hz  -3  dB  'oct 

2000  Hz  0.036  gVHz 


rms 


Composite  = 14.  0 g 


Composite*  = 13.0  g 


8-5-A  (Cont. ) 


5.  Vehicle  Dynamics  Criteria 


Lateral  Axes 


3.5  • 5 Hz  @ 1.0  G's  peakc* 
5 - 40  Hz  @ 1.  0. C s peak 


2 ••  5 Hz  @ 1.  7 G's  peak's* 
5 • 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  (®  1.7  G's  peak 


6.  Shock  Test  Criteria  (2  shocks /axis) 
See  Tables  V.  DC  and  X. 

>t*Design  Criteria  Only 


Subzone  8-5-A-l  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Avionics  Panels.  Total  Weight  of  Components 
On  Panel  < 20  lb. 


1.  Acceptance  Test  Criteria  (1  min/axia) 


Radial  Axis 

20  Hz  @0.016  gVHz 
20  - 50  Hz  @ +6  dB/oct 

50  - 300  Hz  @ 0.  10  gVHz 

300  - 775  Hz  @ -6  dB/oct 

775  - 1200  Hz  @ 0.015  gVHz 
1200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0055  g^/Hz 

Composite  = 7.  6 g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0075  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 135  Hz  @ 0.015  gVHz 

135  - 250  Hz  @ +6  dB/oct 

250  - 1500  Hz  @ 0.  050  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.028  gVHz 

Composite  s 9.  3 g 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.050  gVHz 
20  - 40  Hz  @ +6  dB/oct 

40  - 300  Hz  @ 0.  20  gVHz 

300  - 775  Hz  @ -6  dB/oct 

775  - 1500  Hz  @ 0.030  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.017  gVHz 


Long,  and  Tang.  Axes 

20  Hz  fS  0.  045  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 1000  Hz  @ 0.090  g“/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.022  g^/Hz 


Composite  = 11.  1 g 


Composite  = 1 I.  5 g 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  065  gVHz 
20  - 50  Hz  'rt)  +6  dB/oct 

50  - 300  Hz  (?'  0.  40  g^Hz 

300  - 775  Hz  # -6  dB/oct 

775  - 1200  Hz  ou  0.060  g'/Hz 
1200  - 2000  Hz  -6  dB/oct 

2000  Hz  0.  022  gVHz 


Long,  and  Tang.  Axes 

20  Hz  0.  030  gVHz 
20  - 40  Hz  M +3  dB/oct 

40  - 135  Hz  ra  0.060  g^'Hz 

135  - 250  Hz  "1  f6  dB/oct 

250  - 1500  Mz  O'  ■).  20  g“/Hz 
1500  - 2000  Hz  -I  -t>  dB  'oct 
2000  Hz  'i  n.  1 1 g'/Uz 


Com  posit! 


Con;  no -iit  r - 18.6  ^ 


B-5-A-1  (Cont. ) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  35  g*/Hz 
20  - 38  Hz  @ +6  dB/oct 

38  - 60  Hz  @ 1.  30  g*/Hz 

60  - 80  Hz  @ -12  dB/oct 

80  - 230  Hz  @ 0.46  gVHz 

230  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0065  g*/Hz 

Composite  = 14.  8 

5.  Vehicle  Dynamics  Criteria 
Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1.  0 G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.60  g*/Hz 
20  - 30  Hz  @ +3  dB/oct 

30  - 50  Hz  @ 0.90  g*/Hz 

50  - 80  Hz  @ -12  dB/oct 

80  - 500  Hz  @ 0.  15  g*/Hz 

500  - 2000  Hz  <i  -3  dB/oct 

2000  Hz  @ 0.036  g*/Hz 

Composite  = 14.  3 


Lateral  Axes 

2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1. 7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Table  VI,  IX  and  X. 


* Design  Criteria  Only 


Subzone  8-5-B  Input  to  SRB  Forward  Skirt  Avionics  Panels,  Total 

Weight  of  Panel  and  Components  5*  80 but  < 120  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

0.014 

gVHz 

20 

Hz 

0.0075  g^/IIz 

20  • 

125 

HZ 

@ 

+ 3 dB 

loct 

20  - 

40 

Hz 

(§ 

+ 3 dB/oct 

125  - 

300 

Hz 

@ 

0.  088 

g^lKz 

40  - 

120 

Hz 

@ 

0.015  gVHz 

300  . 

800 

Hz 

@ 

-6  dB 

/oct 

120  - 

200 

Hz 

+ 6 dB/oct 

800  • 

1200 

Hr 

@ 

0.012 

gVHz 

200  - 

350 

Hz 

0.042  gVHz 

1200  ■ 

2000 

Hz 

@ 

-6  dB 

/oct 

350  - 

450 

Hz 

(Si 

-15  dB/oct 

2000 

Hr 

0.  0045  g^Hz 

450  - 

550 

Hz 

0.012  g“/Hz 

550  - 

700 

Hz 

+ 15  dB/oct 

700  - 

1400 

Hz 

0.  042  g*/Hz 

1400  - 

2000 

Hz 

-6  dB/oct 

2000 

Hz 

0.  020  gVHz 

Composite  s 6.  9g  Composite  = 8.  0 g 

®rms  rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

Long, 

, and  T 

an| 

!• 

Axes 

20 

Hz 

0.  036 

gVHz 

20 

Hz 

& 

0.  040 

gVHz 

20  - 

■ 100 

Hz 

+ 3 dB 

/oct 

20 

- 40 

Hz 

& 

+ 3 dB, 

/oct 

100  - 

. 300 

Hz 

@ 

0.  18  gVHz 

40 

- 340 

Hz 

@ 

0.  080 

gVHz 

300  ■ 

• 800 

Hz 

@ 

-6  dB 

/oct 

340 

- 420 

Hz 

(5) 

-15  dB/oct 

800  - 

■ 1300 

Hz 

@ 

0.  025 

gVHz 

420 

- 560 

Hz 

0.025 

g-/Hz 

1300  • 

. 2000 

Hz 

@ 

-6  dB 

/oct 

560 

- 700 

Hz 

& 

+ 15  dB/ oct 

2000 

Hz 

@ 

0.  010 

g^/Hz 

700 

- 1000 

Hz 

(a) 

0.  080 

g-/Hz 

1000.  - 2000  Hz  -6  dB/oct 

2000  Kz  (<j'  0.  020  g’/Hz 


Composite  a 10.  1 g Composit<‘  = 10.  2 g 

^ rms  rm.s 


8«5*B  (Cent*) 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 


each  axis) 

R adial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  05?  gVHz 

20  Hz  @ 0.030  gVHz 

20  - 

125  Kz  @ +3  dE/oct 

20  - 40  Hz  @ +3  dB/oct 

125  - 

300  Hz  @ 0.  35  gVHz 

40  - 120  Hz  @ 0.060  g"/Hz 

300  - 

800  Hz  @ -6  dB/oct 

120  - 200  Hz  @ +6  dB/oct 

800  - 

1200  Hz  @ 0.  050  gVHz 

200  - 350  Hz  @ 0.  17  gVHz 

1200  > 

2000  Hz  @ -6  dB/oct 

350  - 450  Hz  @ -15  dB/oct 

2000  Hz  @ 0.  018  g*/Hz 

450  - 550  Hz  @ 0.050  g*/Hz 

550  - 700  Hz  @ +15  dB/oct 

700  - 1400  Hz  @ 0.  17  g*/Hz 

1400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  082  gVHz 


Composite  = 13.  9 Composite  = 16.  1 g^^^ 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.  35  gVHz 

20  Hz  @ 0.  58  g^Hz 

20  - 34  Hz  +3  dB/oct 

20  - 

28  Hz  @ +3  dB/oct 

34  - 50  Hz  @ 0.  60  g^/Hz 

28  - 

40  Hz  @ 0.  80  g*/Hz 

50  - 58  Hz  @ -9  dB/oct 

40  - 

65  Hz  @ -12  dB/oct 

58  - 230  Hz  @ 0.40  g^/Hz 

65  - 

340  Hz  @ 0.  13  g^Hz 

230  - 2000  Hz  @ -6  dB/oct 

340  - 

450  Hz  © -15  dB/oct 

2000  Hz  @ 0.  0056  g^Hz 

450  - 

600  Hz  @ 0.030  gVHz 

600  - 

700  Hz  © +15  dB/oct 

700  - 

800  Hz  © 0.  070  gVHz 

800  - 

2000  Hz  © -3  dB/oct 

2000  Hz  © 0.  028  g*/Hz 

Composite  = 13.0  Composite  * 11,6 
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8-5-B  (Cent. ) 

5,  Vehicle  Dynamics  Criteria 

Lateral  Axes 

2 - 5 Hz  @ 1.  7 G's  peak* 
5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.7  G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 

See  Tables  Y,  DC  and  X. 

* Design  Criteria  Only 


Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 
5 - 40  Hz  @ 1.0  G's  peak 


Subzone  8-5-B-l  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Avionics  Panels.  Total  Weight  of  Components 
On  Panel  > 20  but  < 60  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  022  g*/Hz 
20  - 40  Hz  @ +6  dB/oct 

40  - 300  Hz  @ 0.  088  gVHz 
300  - 800  Hz  @ -6  dB/oct 
800  - 1200  HZ  @ 0.  012  g^Hz 
1200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0045  gVHz 

20  Hz  @ 0.0075  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 120  Hz  @ 0.015  gVHz 

120  - 200  Hz  @ +6  dB/oct 
200  - 1400  Hz  @ 0.042  gVHZ 
1400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  gVHz 

Composite  = 7. 1 g 

rms 

Composite  = 8,  5 g 

rms 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 

Radial  Axis 

Long,  ‘and  Tang.  Axes 

20  Hz  @ 0.  050  gVHz 
20  - 38  Hz  @ +6  dB/oct 

38  - 300  Hz  @ 0.  18  gVHz 

300  - 800  Hz  @ -6  dB/oct 
800  - 1300  Hz  0.  025  g^Hz 
1300  - 2000  Hz  @ -6  dF/oct 

2000  Hz  @0.010  gVHz 

20  Hz  @ 0.  040  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 1000  Hz  @ 0.  080  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  g*/Hz 

Composite  = 10.  3 s 

®rms 

Composite  = lO.  9 g 

®rms 

Boost  Random  Vibration  Criteria  (80  sec'  plus  40  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  088  g*/Hz 
20  - 40  Hz  @ +6  dB/oct 

40  - 300  Hz  @ 0.  35  gVHz 

300  - 800  Hz  @ -6  dB/oct 

800  - 1200  Hz  @ 0.  050  gVHz 
1200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  018  g'/Hz 

20  Hz  @ 0.  030  gVHz 
20  - 40  Hz  '5)  +3  dB/oct 

40  - 120  Hz  @ 0.060  gVHz 

120  - 200  Hz  @ +6  dB/oct 

200  - 1400  Hz  @ 0.  17  g^'Hz 
1400  - 2000  Hz  (a  -6  dB/oct 

2000  Hz  (a  0.  082  g^Hz 

Composite  = 14.  3 s 

®rms 

Composite  = 1 7.  0 g 

rm  s 
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8-5-B-l  (Cont. ) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  35  g^/Hz 
20  - 36  Hz  @ +6  dB/oct 

36  - 60  Hz  @ 1.  20  gVHz 

60  - 80  Hz  @ -12  dB/oct 

80  - 230  Hz  @ 0.40  gVHz 

230  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0056  gVHz 

20  Hz  @ 0.  58  gVHz 
20  - 28  Hz  +3  dB/oct 

28  - 40  Hz  @ 0.  80  g*/Hz 

40  - 65  Hz  @ -12  dB/oct 

65  - 450  Hz  @ 0.  13  g^/Hz 
450  - 200  : Hz  @ -3  dB/oct 

2000  Hz  @ 0.028  g^Hz 

Composite  * 13.  9 g 

^ ®rms 

Composite  s 12.6  g 

®^rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5  - 5 Hz  @ 1.0  G's  peak* 
5 - 40  Hz  @ 1.0  G's  peak 

2 - 5 Hz  (§  1.  7 G's  peak# 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1. 7 G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Tables  VI,  IX  and  X. 

* Design  Criteria  Only 
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I 


Subsone  8-5-C  Input  to  SRB  Forward  Skirt  Avionics  Panels.  Total 

Weight  of  Panel  and  Components  SrlZO  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Padial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

@ 

0. 

014  gVHz 

20 

Hz 

@ 

0.  0078  gVHz 

20 

100 

Hz 

@ 

+3 

1 dB/oct 

20  - 

32 

Hz 

@ 

+ 3 dB/oct 

100 

250 

Hz 

@ 

0. 

070  gVHz 

32  - 

94 

Hz 

@ 

0.012  gVHz 

250 

670 

Hz 

@ 

-6 

> dP/oct 

94  - 

150 

Hz 

@ 

+6  dB/oct 

670 

1000 

Hz 

@ 

0. 

010  gVHz 

150  - 

300 

Hz 

@ 

0.032  g*/Hz 

1000 

2000 

Hz 

@ 

-6 

1 dB/oct 

300  . 

380 

Hz 

@ 

-15  dB/oct 

2000 

Hz 

@ 

0. 

0025  gVHz 

380  - 

510 

Hz 

@ 

0.010  g*/Hz 

510  - 

650 

Hz 

@ 

+ 15  dB/  oct 

650  . 

1000 

Hz 

0.032  g*/Hz 

1000  ■ 

2000 

Hz 

(i 

-6  dB/oct 

2000 

Hz 

@ 

0.  0082  gVHz 

Com 

posite 

s 

5.7  g 

®rms 

Com; 

posi 

ite 

= 6.  3 g 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.030  gVHz 

20 

Hz 

@ 

0.034 

gVHz 

20 

100 

Hz 

+ 3 dB/oct 

20  - 

36 

Hz 

@ 

+ 3 dB, 

/oct 

100 

250 

Hz 

(3 

0.  15  gVHz 

36  - 

300 

Hz 

(® 

0.060 

gVHz 

250 

675 

Hz 

-6  dB/oct 

300  - 

370 

Hz 

(3 

-15  dB/oct 

675 

1200 

Hz 

@ 

0.020  g^Hz 

370  - 

520 

Hz 

@ 

0.020 

gVHz 

1200 

2000 

Hz 

@ 

-6  dB/oct 

520  - 

650 

Hz 

+ 15  dB/oct 

2000 

Hz 

@ 

0.0070  g'lHz 

650  - 

1000 

Hz 

0.  OcO 

gVHz 

loco- 

2000 

Hz 

@ 

-6  dB 

/oct 

2000 

Hz 

@ 

0.015 

g’/Hz 

Com 

pos 

ite 

= 8.  6 g 

®rms 

Com 

pos: 

ite 

s 8.  8 

g 

*rms 

8«5*C  (Cont. ) 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  056  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 250  Hz  @ 0.28  gV Hz 

250  - 670  Hz  @ -6  dB/oct 
670  - 1000  Hz  @ 0.  040  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.010  gVHz 


Composite  = 11.5 


Long,  and  Tang.  Axes 


20  Hz 

20  - 

32  Hz 

32  - 

94  Hz 

94  - 

150  Hz 

150  - 

300  Hz 

300  - 

380  Hz 

380  - 

510  Hz 

510  - 

650  Hz 

650  - 

1000  Hz 

1000  - 

2000  Hz 

2000  Hz 

@ 0.031  gVHz 
@ +3  dB/oct 
@ 0.050  g^Hz 
@ +6  dB/oct 
@ 0. 13  gVHz 
@ -15  dB/oct 
@ 0.040  g-lHz 
@ +15  dB/oct 
@ 0.  13  gVHz 
@ -6  dB/oct 
@ 0.033  g*/Hz 


Composite  = 12.  7 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20  Hz  @ 0.  34  gVHz 

20  Hz  @ 0.60  g-lHz 

20  - 

30  Hz  @ +3  dB/oct 

40  - 

60  Hz  @ -12  dB/oct 

30  - 

50  Hz  @ 0.  50  g^/Hz 

60  - 

300  Hz  k 0.  10  gVHz 

50  - 

58  Hz  @ -9  dB/oct 

300  - 

400  Hz  @ -15  dB/oct 

58  - 

200  Hz  @ 0.  32  gVHz 

400  - 

500  Hz  ® 0.025  gVHz 

200  - 

2000  Hz  @ -6  dB/oct 

500  - 

600  Hz  @ + 12  dB/oct 

2000  Hz  @ 0*  0036  g^Hz 

600  - 

800  Hz  @ 0.  054  gVHz 

800  - 

2000  Hz  ® -3  dB/oct 

2000  Hz  0.021  gVHz 

Composite  * 10.  5 g 

**rms 

Composite  = 1 0.  2 g 

®rm! 

oO 


8"5“C  (Cont* ) 

5.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1.0  G's  peak 

6.  Shock  Test  Criteria  (2  sh^cks/axis) 
See  Tables  V,  IX  and  X 
♦Design  Criteria  Only 


Lateral  Axes 

2 - 5 Hz  <®  1.7  G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 


Subzone  8-5-C-l  Input  to  Components  Mounted  on  the  SRB  Forward 

Skirt  Avionics  Panels,  Total  Weight  of  Components 
On  Panel  ^ 60  lb. 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0 

.085  gVHz 

20  - 

34 

Hz 

@ 

+6  dB/oct 

34  - 

60 

Hz 

@ 

0 

. 25  gVHz 

60  - 

80 

Hz 

@ 

- 

12  dB/oct 

80  - 

200 

Hz 

@ 

0 

. 080  g*/Hz 

200  - 

2000 

Hz 

@ 

- 

6 dB/oct 

2000 

Hz 

@ 

0 

. 00090  g^Hz 

Composite  = 5.  0 g 

®rms 

2.  Lift-off  Random  Vibration  Crite 

each  axis) 

Radial  Axis 

20  Hz  ® 0.  050  gVHz 
20  - 34  Hz  @ +6  dB/oct 

34  - 250  Hz  @ 0.  15  g^Hz 

250  - 675  Hz  (q-  -6  dB/oct 

675  - 1200  Hz  ® 0.020  g^Hz 
1200  - 2000  Hz  (g)  -6  dB/oct 

2000  Hz  (fp  0.0070  g^Hz 

Composite  = 8.  8 g 

®rms 

3.  Boost  Random  Vibration  Criteri 

each  axis) 

Radial  Axis 

20  Hz  ® 0.  086  gVHz 
20  - 36  Hz  +6  dB/oct 

36  - 250  Hz  0.  28  g'/Hz 

250  - 670  Hz  fS'  -6  dB/oct 

670  - 1000  Hz  0.  040  g^Hz 
1000  - 2000  Hz  I®  -6  dB/oct 

2000  Hz  ® 0.  010  g^Hz 

Composite  = 1 1 . 8 g 

rm  s 


Long,  and  Tang.  Axes 

20  Hz  <S  0.0078  gVHz 
20  - 32  Hz  @ +3  dB/oct 

32  - 94  Hz  @ 0.012  g^Hz 

94  - 150  Hz  (®  +6  dB/oct 

150  - 1000  Hz  ® 0.032  g’/Hz 
1000  - 2000  Hz  (S)  -6  dB/oct 

2000  Hz  « 0.0082  g-/Hz 

Composite  = 6.  8 g 

rm  s 

ia  (50  sec  plus  10  sec/mission  in 


Long,  and  Tang.  Axes 

20  Hz  <Td  0.  034  gVHz 
20  - 36  Hz  ® +3  dB/oct 

36  - 1000  Hz  0.060  g-/Hz 
1000  - 2000  Hz  -6  dB/oct 

2000  Hz  (®  0.015  gVHz 


Composite  = 9.  4 g 

^ “rms 

(80  sec.  plus  40  s«;c /niiss'on  in 


Long,  and  Tang.  Ax*  s 


20 

Hz  '1 

0.031  g^'Mz 

20 

32 

Hz 

+ 3 dB/oct 

32 

94 

Hz  ® 

0.050  g^'Hz 

94 

150 

Hz 

+ 6 dB  / o<  t 

150 

1 000 

Hz  0 

0.  13  gS'Hz 

1000 

2000 

Hz 

-6  dB . oct 

2000 

Hz 

0.  03  3 g'/ilz 

C om  ] 

pos  1 S' 

- 13.  h g 

rrn  s 

2H1 


8-5 -C-1  (Cont. ) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 
Radial  Axis 


20 

Hz 

@ 

0.  34  gVHz 

20 

- 34 

Hz 

@ 

+6  dB/oct 

34 

- 60 

Hz 

@ 

1.  00  g*/Hz 

60 

- 80 

Hz 

@ 

-12  dB/oct 

80 

- 200 

Hz 

@ 

0.  32  gVHz 

200 

- 2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.0036  g*/Hz 

Composite  s 11.  9 g 

rtn  s 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1,  0 G's  peak 


Long,  and  Tang.  Axes 

20  - 40  Hz  @ 0.  60  gVHz 

40  - 60  Hz  @ -12  dB/oct 

60  - 420  Hz  @ 0. 10  gVHz 
420  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @0.021  g^Hz 


Composite  s 10.9  g 

TTX\  3 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak* 
5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @1,7  G's  peak 


6.  Shock  Test  Criteria  (2  shocks/axis) 


See  Tables  VI,  IX  and  X. 


* Design  Criteria  Only 


REPRODUCtBB-mf  OK  'tHB 
OBlalNM,  PWE  IS  POOR 


Zone  9 


SRB  Nose  Cone 


Subzone  9-1  SRB  Frustum --Stations  395-275  (General 

Specifications) 

Same  as  Subzone  9-1-A  below* 


ilubzone  9-1-A  Input  to  Components  Mounted  on  the  SRB  Frustum 

Stations  395-275.  Weight  of  Component  <10  lb. 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 60  Hz  @ 0.075  g^Hz 

60  - 72  Hz  @ -6  dB/oct 

72  - 600  Hz  @ 0.050  g^/Hz 

600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0014  g^/Hz 

Composite  * 6.6 


Long,  and  Tang.  Axes 

20  - 800  Hz  @ 0.020  g^Hz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0*0013  gVHz 


Composite  s 4.7 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.017  gVHz 
20  - 40  Hz  +3  dB/oct 

40  - 800  Hz  @ 0.034  g^/Hz 

800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00088  g^Hz 

Composite  = 5.9  g^j^js 


Long,  and  Tang.  Axes 

20  Hz  0 0.  Oil  g^/Hz 
20  - 40  Hz  <a  +3  dB/oct 

40  - 900  Hz  @ 0.022  g"/Hz 

900  - 2000  Hz  (a  -12  dB/oct 

2000  Hz  @ 0.00090  g"/Hz 

Composite  = 5.0 


9-1-A  (Cont. ) 


3,  Boost  Rar-idom  Vibration  Criteria  (80  sec  plus  40  sec/miasion  in 
each  axis) 


Radialr-Ax4« 


20 

Hz 

(S> 

0.013  gVHz 

20  - 

40 

Hz 

+ 3 dD/ort 

40  - 

120 

Hz 

0.025  gVHz 

120  - 

180 

Hz 

+9  dB/oct 

180  - 

800 

Hz 

fw 

0.090  gVHz 

800  - 

2000 

Hz 

-12  dB/oct 

2000 

Hz 

0.0023  gVHz 

Composite  a 9,  2 g 

rm  s 


Long,  and  Tang,  Axes 

20  Hz  <9  0,  0030  gVHz 
20  “ 40  Hz  +3  dB/oct 

40  - 120  Hz  <§  0.0060  g^/Hz 

120  “ 180  Hz  (3)  +9  dD/oct 

180  - 1100  Hz  <2»  0.023  g^/Hz 
1100  - 2000  Hz  @ -12  dB/oct 

2000  Hz  & 0.0023  g*/Hz 

Composite  s 5,4  g 

®rms 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  scc/mission  in 
each  axis) 


Radial  Axis 

20  - 60  Hz  0,  30  g*/Hz 

60  - 72  Hz  (®  -6  dB/oct 

72  - 600  Hz  (<5  0.  20  g^/Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  ('■»  0.0055  g^Hz 


Long,  and  Tang,  Axes 

20  - 800  Hz  ® 0.080  gVHz 

800  - 2000  Hz  a -9  dB/oct 

2000  Hz  ® 0,0052  g“/Hz 


Composite  = 13,  2 g 

rms 

5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  0.  7 G'a  peak-* 

5 - 10  Hz  e 0.  7 G's  peak 

10  - 40  Hz  'S’  1,0  Q'g  peak 


Composite  = 9.  5 g 

rms 


Lateral  Axes 

“ ■ “ Hz  ® 4.  3 G*s  peak* 

5-10  Hz  'S’  0.  5 G's  peak 
10  - 40  Hz  ’S  4,  3 g*5  peak 


6.  Shock  Test  Criteria  (2  shoclcs /axis) 


See  Tables  VUI,  IX  and  X. 


* Design  Criteria  Otilv 


Subzone  9"1-B  Input  to  Cornponenta  Mounted  on  the  SRB  Frustum-- 

Stations  39S-275,  Weight  of  Component  JO  but 
< 2S  lb. 

1*  Acceptance  Test  Criteria  (1  min/axia) 


Radial  Axis 

Long. 

20  - 50  Hz  @ 0,050  gVHz 

20  - 

50  - 62  Hz  @ -6  dB/oct 

62  - 600  Hz  @ 0.032  g2/Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  (®  0.00090  g^/Hz 

Composite  B 5,3  g 

rm  s 

800  - 

Lift-off  Random  Vibration  Criteria  (50  sec 
each  axis) 

Radial  Axis 

20  Hz  @ 0.017  gVHz 

Long, 

20  - 28  Hz  @ -l-3  dB/oct 

20  - 

28  - 800  Hz  0 0.  023  g"/Hz 

40  - 

800  - 2000  Hz  -12  dB/oct 

2000  Hz  @ 0.00069  g^/Hz 

■ Composite  = 5.0  c 

^rms 

900  . 

Boost  Random  Vibration  Criteria  (80  sec  p] 
each  axis) 

Radial  Axis 

20  Hz  0 0.013  gVHz 

Long. 

20  - 27  Hz  0 •t'3  dB/oct 

20  - 

27  - 120  Hz  0 0.017  gVHz 

40  - 

120  - 180  Hz  0 +9  dB/oct 

120  - 

180  - 800  Hz  0 0.060  g^/Hz 

180  - 

800  - 2000  Hz  0 -12  dB/oct 
2000  Hz  0 0.0016  g“/Hz 

Composite  s 7,  5 g 

rms 

1100  - 

2000  Hz  @ 0.00088  g^Hz 


Composite  = 3.  9 g 


rms 


20  Hz  rd  0.0 II  gVlIz 


^ va  IV  / w u 

2000  Hz  ® 0.00090  g“/Hz 


Composite  = 5,  0 g 


rms 


20  Hz  '®  0.0028  gVHz 
■10  Hz  '<p  +3  dB/oct 
120  Hz  0.0051  g^Hz 
180  Hz  +9  dB/oct 
1100  Hz  •:  0.020  g“/H'i 
2000  Hz  "f*  -12  dB/oct 
2000  Hz  '-v  0.0023  gVlIz 

Composite  = ^.0  g 

rms 


Subzone  9-1-C  Input  to  Components  Mounted  on  the  SRB  Frustum 

Stations  395-275.  Weight  of  Component  > 25  lb. 


1.  Acceptance  Test  Criteria  (I  min/axis) 


Radial  Axis 

20  - 40  Hz  @ 0.032  g^/Hz 

40  - 50  Hz  @ -6  dB/oct 

50  - 600  Hz  @ 0.021  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00058  g^/Hz 


Long,  and  Tang.  Axes 

20  - 800  Hz  @ 0.0082  g* /Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00052  g^/Hz 


Composite  s 4.  3 g^^^  Composite  * 3. 0 

Jr  111  S 


2.  Lift-off  Rant’om  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @0*017  g^/Hz 
20  - 28  Hz  @ +3  dB/oct 

2r-  800  Hz  @ 0.023  g^/Hz 

OOv")  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00069  g^/Hz 

Composite  = 5.0  gj.^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.011  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 900  Hz  @ 0.022  gVHz 
900  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00090  g^/Hz 

Composite  = 5.0 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

20  - 120  Hz  @ 0.012  gVHz 

120  - 180  Hz  @ +9  dB/oct 

180  - 800  Hz  @ 0.039  gVHz 

800  - 2000  Hz  @ -12  dB/oct. 

2000  Hz  @ 0.0010  g^/Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0028  g"/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 120  Hz  @ 0.0051  gVHz 

120  - 180  Hz  @ +9  dB/oct 

18C  - 1100  Hz  @ 0.020  g^/Hz 
1100  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0023  g“/Hz 


= 6.  0 g 

^rms 


rms 


Compooile 


Composite  = 5.0  g 


9*l*C  (Contt ) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Radial  Axis  Long,  and  Tang,  Axes 

20  - 40  Hz  @ 0,  13  gVHz 

40  - 50  Hz  @ -6  dB/oct 

50  - 600  Hz  @ 0,085  gVHz 

600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0,0023  g^/Hz 

Composite  * 8,6  g^^^ 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5-  5 Hz  @ 0,  7 G's  peak* 

5 - 10  Hz  @ 0,  7 G*s  peak 

10  - 40  Hz  @ 1.0  G's  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 

See  Tables  VIIl,  IX  and  X. 

* Design  Criteria  Only 


20  - 800  Hz  @ 0.033  g^/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0,0021  gVHz 


Composite  = 6.-1 


Lateral  Axes 

2 - 5 Hz  @ 4.3  G's  peak* 

5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 4,  3 G's  peak 


Subzone  V-2 


SRB  Nose  Cap— Stations  275-200  (General 
Specifications) 


Same  as  Subzone  9-2-A  below 


Subzone  9-2-A 


Input  to  Components  Mounted  on  the  SRB  Nose  Cap- 
Stations  275-200.  Weight  of  Component  < 10  lb. 


1,  Acceptance  Test  Criteria  (1  min 

Radial  Axis 

20  Hz  @ 0.75  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 1.50  gVHz 

60  - -73  Hz  @ -6  dB/oct 

73  - 250  Hz  @ 1.00  g^/Hz 

250  - 600  Hz  @ -9  dB/oct 
600  - 1000  Hz  @ 0.075  g^/Hz 
1000  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0048  g^/Hz 

Composite  = 20.  0 gj.^g 

2.  Lift-off  Random  Vibration  Crite 
each  axis) 


axis) 

Liong.  and  T ang.  Axe  s 

20  - 250  Hz  @ 0.  38  gVHz 

250  - 430  Hz  @ -9  dB/oct 
430  - 1000  Hz  @ 0.075  gVHz 
1000  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  0048  g^/Hz 


Composite  = 13.4 
ia  (50  sec  plus  10  sec/mission  in 


Radial  Axis 

20  Hz  @ 0.  22  gVHZ 
20  - 40  Hr  @ +3  dB/oct 

40  - 800  Hz  @ 0.44  gVHz 

800  - 2000  Hz  (3  - i2  dB/oct 
2000  Hz  @ 0.012  g^/Hz 


Long*  and  T ang.  Axe  s 

20  Hz  @ 0.055  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 1100  Hz  0.  11  g“/Hz 
1100  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.010  g“/Hz 


Composite  = 21.2  g 


Composite  = 12.  3 


I 


9«2*A  (Cont# ) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial 

Axis 

20 

Hz 

@ 

0. 15 

gVHz 

20  - 

40 

Hz 

@ 

+3  dB/oct 

40  - 

120 

Hz 

@ 

0.30 

gVHz 

120  - 

180 

Hz 

@ 

+9  dB/oct 

180  - 

800 

Hz 

@ 

1.00 

g /Hz 

800  - 

2000 

Hz 

@ 

-12  dB/oct 

2000 

Hz 

@ 

0.025  gVHz 

Composite 

s 30 

* ^ ®rms 

4.  Reentry  Random  Vibration  Cri 
each  axis) 


Long. 

, and  Tang 

;.  Axe  s 

20 

Hz 

@ 0.038  gVHz 

20 

- 40 

Hz 

@ +3  dB/oct 

40 

- 120 

Hz 

@ 0.075  gVHz 

120 

- 180 

Hz 

@ +9  dB/oct 

180 

- 1100 

Hz 

@ 0.25  g^Hz 

1100 

- 2000 

Hz 

@ -12  dB/oct 

2000 

Hz 

@ 0.023  gVHz 

Composite  = 18,0 

(60  sec  plus 

30 

sec /mission  in 

Radial  Axis 


20 

Hz 

@ 

3, 

.00  gVHz 

20  - 

40 

Hz 

@ 

+3  dB/oct 

40  - 

60 

Hz 

@ 

6 

.00  gVHz 

60  - 

73 

Hz 

@ 

m 

6 dB/oct 

73  - 

250 

Hz 

@ 

4 

.00  gVHz 

250  - 

600 

Hz 

@ 

- 

9 dB/oct 

600  - 

1000 

Hz 

@ 

0 

.30  gVHz 

1000  - 

2000 

Hz 

@ 

m 

12  dB/oct 

2000 

Hz 

@ 

0 

.019  g*/Hz 

Composite  = 40. 1 

5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3,5  - 5 Hz  @ 0,  7 G's  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.0  G* 3 peak 

6.  Shock  Test  Criteria  (2  shocks/ 
See  Table  VUI. 

* Design  Criteria  Only- 


Long.  and  Tang.  Axes 

20  - 250  Hz  @ 1.50  gVHz 

250  - 430  Hz  @ -9  dB/oct 
430  - 1000  Hz  @ 0.30  gVHz 
1000  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @0.019  g^/Hz 


Composite  = 26.  9 gj.^g 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 C's  peak* 

5 - 10  Hz  @ 0.  5 G’s  peak 
10  - 40  Hz  @ 4.  3 G's  peak 
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Subzone  9-2-B  Input  to  Components  Mounted  on  the  SRB  Nose  Cap-- 

Stations  275-200,  Weight  of  Component  slO  but 
< 25  lb. 

1,  Acceptance  Test  Criteria  (1  min/axis) 


Radi2d 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  75  g^/Hz 

20  - 250  Hz  @ 0.  25  g^Hz 

20  - 

27  Hz  @ +3  dB/oct 

250  - 430  Hz  @ -9  dB/oct 

27  - 

50  Hz  @ 1.00  gVHz 

430  - 1000  Hz  @ 0.050  gVHz 

50  - 

63  Hz  -6  dB/oct. 

1000  - 2000  Hz  @ -12  dB/oct 

63  - 

250  Hz  @ 0.65  g^/Hz 

2000  Hz  @ 0.0032  gVHz 

250  - 

600  Hz  @ -9  dB/oct 

600  - 

1000  Hz  @ 0.050  gVHz 

1000  - 

2000  Hz  @ -12  dB/oct 

2000  Hz  (®  0.0032  gVHz 

Composite  = 16.2  gj.^g 

Composite  s ll.O  g 

^rms 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 

each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  0.  22  gVHz 

20  Hz  (S  0.  055  g'/Hz 

1 

o 

28  Hz  (®  +3  dB/oct 

20  - 28  Hz  +3  dB/oct 

28  - 

800  Hz  @ 0.29  g^/Hz 

28  - 1100  Hz  @ 0.075  g’/Hz 

800  - 

2000  Hz  -12  dB/oct 

1100  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0075  gVHz 

2000  Hz  @ 0.0070  gVlIz 

Composite  = 17,3  gj.jyjg 

Composite  = 10,  2 g 

rms 

Boost  Random  Vibration  Criteria  (80  sec- plus  40  sec/mission  in 

each  axis) 

R adial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  15  gVHz 

20  Hz  (5)  0.025  g^Hz 

20  - 

27  Hz  @ +3  UB/oct 

20  - 40  Hz  +3  dB/oct 

27  - 

120  Hz  @ 0.20  gVHz 

40  - 120  Hz  'O'  0.050  g^Hz 

120  - 

180  Hz  @ +9  dB/oct 

120  - 180  Hz  ■'« +9  dB/oct 

180  - 

800  Hz  0.  66  g“/Hz 

180  - 1100  Hz  ® 0.  17  g^Hz 

800  - 

2000  Hz  @ -12  dB/oct 

1100  - 2000  Hz  10)  -12  dB/oct 

2000  Hz  (O'  0.  017  g"/Hz 

2000  Hz  0.  01t>  g’/Hz 

Composite  = 24,9  g 

^ '^rms 

Composite  = 14.  8 g 

^ rms 
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9-2-B  (Cont.) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tcing.  Axes 

20  Hz  @ 3.00  g^/Hz 

20  - 250  Hz  @ 1.00  g^ /Hz 

20  - 27  Hz  @ +3  dB/oct 

250  - 430  Hz  (®  -9  dB/oct 

27  - 50  Hz  @ 4.00  g^/Hz 

430  - 1000  Hz  0.20  g^/Hz 

50  - 63  Hz  -6  dB/oct 

1000  - 2000  Hz  ® -12  dB/oct 

63  - 250  Hz  @ 2.60  gVHz 

2000  Hz  @ 0.013  g^/Hz 

250  - 600  Hz  @ -9  dB/oct 
600  - 1000  Hz  (3  0.20  gVHz 
1000  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.013  gVHz 

Composite  = 32.  5 g 

^ “rms 

Composite  s 22.  0 g 

^ ®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3. 5 - 5 Hz  @ 0.  7 G's  peak* 

2 - 5 Hz  @ 4.3  G's  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

5 - 10  Hz  @ 0.5  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

10  - 40  Hz  ® 4.3  G's  peak 

6.  Shock  Test  Criteria  (2  shocks/axis) 
See  Table  VIII. 

* Design  Criteria  Only 
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Subzone  9-2-C  Input  to  Components  Mounted  on  the  SRB  Nose  Cap-- 

Stations  275-200.  Weight  of  Component  S25  lb. 


1.  Acceptance  Test  Criteria  (1  min 
Radial  Axes 

20  - 40  Hz  @ 0. 65  gVHz 

40  - 50  Hz  @ -6  dB/oct 

50  - 250  Hz  @ 0.42  gVHz 

250  - 600  Hz  @ -9  dB/oct. 

600  - 1000  Hz  @ 0.030  gVHz 
1000  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0019  gVHz 

Composite  a 12.  9 


axis) 

Long,  and  Tang.  Axes 

20  - 250  Hz  @ 0.  16  g^/Hz 
250  - 430  Hz  @ -9  dB/oct 
430  - 1000  Hz  @ 0.032  gVHz 
1000  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0020  g^Hz 


Composite  s 8.  7 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  - 800  Hz  @ 0. 19  gVHz 

800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0050  g^Hz 


Long,  and  Tang.  Axes 

20  - 1100  Hz  @ 0.048  g^/Hz 
1100  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0050  gVHz 


Composite  = 14,  0 g 

“rms 


Composite  = 8. 


2 g 

“rms 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

20  - 120  Hz  I®  0.  13  gVHz 

120  - 180  Hz  (® +9  dB/oct 

180  - 800  Hz  (®  0.43  gVHz 

800  - 2000  Hz  @ -12  dB/oct 
2000  Hz  (®  0.01 1 gVHz 


rms 


Long,  and  Tang,  Axes 


20 

Hz 

a 

0. 

016 

gVHz 

20  - 

40 

Hz 

a 

+ 3 

dB/oct 

40  - 

120 

Hz 

(3 

0. 

032 

g“/Hz 

120  - 

180 

Hz 

a 

+9 

1 dB 

/oct 

180  - 

1100 

Hz 

a 

0. 

11  g^Hz 

1100  - 

2000 

Hz 

a 

-1 

2 dB/oct 

2000 

Hz 

a 

0. 

010 

c“/Hz 

Compos 

ito 

r 

11. 

Q a 

'’rm: 

2?  3 


Composite  s 20.  1 g 


9 -Z-C  (Cont* ) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  - 40  Hz  @ 2.60  g^Hz 

40  - 50  Hz  @ -6  dB/oct 

50  - 250  Hz  @ 1.70  gVHz 
250  - 600  Hz  @ -9  dB/oct 
600  - 1000  Hz  @ 0. 12  g^Hz 
1000  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0076  g^Hz 

Composite  s 25.  9 g 

rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3. 5 - 5 Hz  @ 0.  7 G*s  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 


Long,  and  Tahg,  Axes 

20  - 250  Hz  @ 0.63  g^/Hz 

250  - 430  Hz  @ -9  dB/oct 
430  - 1000  Hz  (S  0.  13  g^Hz 
1000  - 2000  Hz  @ -12  dB/occ 

2000  Hz  @ 0.0080  gVHz 


Composite  = 17.5  a 

®rms 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 G's  peak* 

5-10  Hz  @ 0.  5 G's  peak 
10-10  Hz  @ 4.  3 G's  peak 


6.  Shock  Test  Criteria  (2  shocks /cixis) 


See  Table  VIII. 


• I 

j 

I : 
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3 * Design  Criteria  Only 
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Zone  10  Space  Shuttle  Main  Engine 

Subsone  10- 1 Combustion  Chamber  Dome  and  Injector  Area 

(General  Specifications) 

Criteria  A Page  305 

Subzone  10-1-A  Input  to  Main  Combustion  Chamber  Igniter 

Criteria  A Page  305 

Subzone  10-1-B  Input  to  Main  Oxidizer  Valve 

Criteria  B Page  306 

Subzone  10-1-C  Input  to  Main  Chamber  Oxidizer  Dome  Purge  Valve 

Criteria  R Page  324 

Subzone  10-1-D  Input  to  Customer  Connect  Stage  End 

Criteria  C Page  308 

Subzone  10-1-E  Input  to  Pneumatic  Shutdown  Sequence  Line 

Oxidizer  Preburner  Oxidizer  Valve  End 
Criteria  O Page  320 
Main  Oxidizer  Valve  End 
Criteria  B Page  306 
Main  Fuel  Valve  End 

Criteria  F Page  31  1 
Fuel  Preburner  Oxidize!  Valve  End 
Criteria!  Page  315 


Subsone  lO-l-F  In^»  to  Fuel  Bleed  Duct 

Main  Fuel  Valve  End 

Criteria  F Paejo  311 
Customer  Connect  End 

Criteria  C Page  308 

Subzone  10-1-G  Input  to  Hydraulic  Supply  Line  and  Hydraulic  Return 

Line 

Customer  Connect  End 

Criteria  C Page  308 
Oxidizer  Preburner  Oxidizer  Valve  End 
Criteria  O Page  320 
Main  Fuel  Valve  Fnd 

Criteria  F Page  311 
Main  Oxidizer  Valve  End 
Criteria  B Page  306 
Chamber  Coolant  Valve  End 
Criteria  F Page  311 
Fuel  Preburner  Oxidizer  Valve  Fnd 
Criteria  J Page  315 

Subzone  10- 1 -H  Input  to  Nitrogen  Supply  Line  and  Helium  Supply  Line 

Pneumatic  Packag*?  Fnd 
Criteria  Q Page  ^23 
Customer  Connect  Fnd 
Criteria  C Page 


Subzone  10-2 


Subzone  10-2-A 


Subzone  10-3 


Subzone  10 -3 -A 


Subzone  10-3-B 


Subzone  10-4 
Subzone  10 -4 -A 

Subzone  10-4-B 


Subzone  10-4-C 


Combustion  Chamber  Throat  (General  Specifications) 
Criteria  D Page  309 
Input  to  Fngine  Controller  Assembly 
Criteria  D Page  309 

Thrust  Chamber  Jacket  Downstream  of  the  Throat 
(General  Specifications) 

Criteria  K Page  310 

Input  to  Main  Fuel  Valve,  Fuel  Bleed  Valve, 
Chamber  Coolant  Valve,  and  Fuel  System  Purge 
Check  Valve 

Criteria  F Page  311 

Input  to  Preburner  Fuel  Supply  Duct 

Main  Fuel  Valve  End 

Criteria  F Page  311 

Fuel  Preburner  End 

Criteria  H Page  313 

Oxidizer  Preburner  End 

Criteria  L Page  317 

Fuel  System  (General  Specifications) 

Input  to  High  Pressure  Fuel  Turbopump 

Criteria  G Page  312 

Input  to  Fuel  Preburner  Dome  and  Combustor,  and 
Fuel  Preburner  Igniter 

Criteria  H Pagi.'  3 1 3 

Input  to  Low-Pres  ,ure  Fuel  Turbopump 


Criteria  I 


Paue  3N 


Subzone  10-4-D 


Subzone  10-4-E 


Subzone  10-4> 


Subzone  10-4- 


Subzone  10-4- 


Subzone  10-4- 


■ 


i 


Input  to  Fuel  Proburner  Oxidizer  Valve 
Criteria  J Page  315 
Input  to  Oxidizer  Bleed  Valve 
Criteria  S Page  325 

Input  to  Fuel  Preburner  Oxidizer  Dome  Purge  Check 
Valve 

Criteria  T Page  326 

Input  to  Low-Pressure  Fuel  Turbopump  Discharge 
Duct 

High  Pressure  Fuel  Turbopump  End 
Criteria  G Page  312 
Low-Pressure  Fuel  Turbopvtmp  Fnd 
Criteria  I Page  314 

Input  to  Low-Pressure  Fuel  Turbopump  Turbine 
Drive  Duct 

Low-Pressure  Fuel  Turbopump  End 
Criteria  I Page  314 

Combustion  Chamber  Dome  End 
Criteria  A Page  305 

Input  to  Low-Pressure  Fuel  Turbopump  Turbine 
Discharge  Duct  and  Hot  Gas  Manifold  Coolant  Duct 

Low-Pressure  Fuel  Turbopump  Fnd 

Criteria  I Page  314 

High-Presduro  Oxidizer  Turbopump  Fnd 

Criteria  K Page  316 

High- P r*‘ ssure  F’l*;!  Turbopump  R'nd 


Criteria  G 


Png.-  312 


Subzone  10>4*J 


Input  to  Oxidiaur  Blued  Duct 


Fuel  Preburncr  Oxidizer  Valve  Fnd 
Criteria!  Page  315 
Customer  Connect  End 

Criteria  C Page  308 

Subzone  10-4-K  Input  to  Vehicle  Fuel  Tank  Pressurization  Duct 

Low-Pressure  Fuel  Turbopump  End 
Criteria  I Page  314 

Customer  Connect  End 

Criteria  C Page  308 

Subzone  10-4-L  Input  to  Low-Pressure  Fuel  Turbopump  Lift-off  ► 

Control  Line 

Pneumatic  Package  End 

Criteria  Q Page  323 

Low-Pressure  Fuel  Turbopump  End 

Criteria  I Page  314 

High-Pre 3sur<;  Fuel  Turbopump  Fnd 

Criteria  G Page  312 

Subzone  10-4-M  Input  to  High-Pressure  Fuel  Duct 

Main  Fuel  Valve  Fnd 

Criteria  F Page  31  I 
High-Pre  ^isure  Fu'T  Turbopump  I!nd 
Criteria  G Page  312 


I 


Subzone  10«4-N 


Subzone  10-4-0 


Subzone  10-4-P 

Subzone  10-5 
Subzone  10-5 -A 


Subzone  10- 5 -B 


Subzone  10-5 -C 


S ibzone  10-5 -D 


Subzone  10- 5 -E 


Input  to  Low  Pressure  Fuel  Turbopump  Discharge 
Duct  Long  Flex  Joint 

Criteria  W Page  330 

Input  to  Low  Pressure  Fuel  Turbopump  Turbine 
Discharge  Duct  Long  Flex  Joint 

Criteria  X Page  332 

Input  to  Fuel  Bleed  Duct  Flex  Joints 

Criteria  Y Page  334 

Oxidizer  System  (General  Specifications) 

Input  to  High-Pressure  Oxidizer  Turbopump  and  Heat 
Exch2inger 

Criteria  K Page  316 

Input  to  Oxidizer  Preburner  Dome  and  Combustor, 
and  Oxidizer  Preburner  Igniter 

Criteria  L Page  317 

Input  to  Low-Pressure  Oxidizer  Turbopump 

Criteria  M Page  318 

laput  to  Antiflood  Valve 

Criteria  N Page  319 

Input  to  Oxidizer  Preburner  Oxidizer  Valve 


Criteria  O Page  320 

Subzone  10-5-F  Input  to  Oxidizer  Proburner  Oxidizer  Dome  Purge 

Check  Valve 

Criteria  U Paje  327 
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Subzone  10-5-G  Input  to  Low-Pressure  Oxidizer  Turbopump  Discharge 

Duct 

High-Pressure  Oxidizer  Tutbopump  End 
Criteria  K Page  316 
Low-Pressure  Oxidizer  Turbopump  End 
Criteria  M Page  318 

Subzone  10-5-H  Input  to  Low-Pressure  Oxidizer  Turbopump  Turbine 

Drive  Duct 

High-Pressure  Oxidizer  Turbopump  End 
Criteria  K Page  316 

Low-Pressure  Oxidizer  Turbopump  End 
Criteria  \1  Page  318 

Subzone  10-5-1  Input  to  Vehicle  Oxidizer  Tank  Pressurization  Duct 

High-Pressure  Oxidizer  Turbopump  Fnd 
Criteria  K Page  316 

Customer  Connect  End 

Criteria  C Page  308 

Subzone  10-5-J  Input  co  Pneumatic  Shutdown  Control  Line 

Pneumatic  Package  Fnd 

Criteria  Q Page  323 

Oxidizer  Preburner  Oxidi'/.-?r  Valve  Fnd 
Criteria  O Page  320 


Subzone  10- 5 -K 


Input  to  Pfeburiier  Oxidizer  Supply  Duct 

High-Pressure  Oxidizer  Turbopump  End 
Criteria  K Page  316 
Fuel  Preburner  Oxidizer  Valve  End 
Criteria  J Page  315 
Oxidizer  Preburner  Oxidizer  Valve  End 
Criteria  O Page  320 
Subzone  10-5-L  Input  to  High-Pressure  Oxidizer  Duct 

Main  Oxidizer  Valve  End 
Criteria  B Page  306 
High-Pressure  Oxidizer  Turbopump  End 
Criteria  K Page  316 

Subzone  10-5-M  Input  to  Heat  Exchanger  Oxidizer  Supply  Line 

Antiflood  Valve  End 

Criteria  N Page  319 

Heat  Exchanger  End 

Criteria  K Page  316 

Subzone  10-5-N  Input  to  Low  Pressure  Oxidizer  Turbopump  Discharge 

Duct  Long  Flex  Joint 

Criteria  V Page  328 

Subzone  10-5-0  Input  to  Oxidizer  Tank  Pressurant  Duct  Long  Flex 

Joint 

Criteria  Z Page  336 
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Criteria  A Combustion  Chamber  Dome,  Injector  Area  and  Main 

Combustion  Chamber  Igniter 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  @ 2,  0 G's  peak* 

10  - 44  Hz  @ 0.  12  in,  D.  A.  Disp. 

44  - 990  Hz  @ 12.  0 G's  peak 

990  - 1400  Hz  @ 0.  00024  in.  D,  A,  Disp. 

1400  - 2000  Hz  @ 24.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  - 250  Hz  @ 0.  21  gVHz 

250  - 300  Hz  @ +9  dB/oct 
300  - 400  Hz  @ 0.  35  gVHz 
400  - 515  Hz  @ -6  dB/oct 
515  - 2000  Hz  @ 0.  21  g^/Hz 

Composite  a 21.  0 g 

®rms 

3.  Shock  Criteria 

No  shock  test  required. 

* Design  Criteria  Only 
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Criteria  B 


Main  Oxidizer  Valve  (Sheet  1 of  2) 


1*  Transient  Shock  Spectra  Criteria  (120  pulses/axis  with  Q = 10) 


X Axis 

10  Hz  @2.0  G's  peak 
100  Hz  @ 25.  0 G's  peak 
600  Hz  @ 50.0  G's  peak 
2000  Hz  @ 150.  0 G's  peak 

Z Axis 


Y Axis 

10  Hz  @ 2.  0 G's  peak 
200  Hz  @ 50.0  G's  peak 
2000  Hz  @ 90.0  G's  peak 


10  Hz  @ 1.0  G's  peak 
80  Hz  @ 15.  0 G's  peak 
1000  Hz  @ 20.0  G's  peak 
2000  Hz  @ 100.  0 G's  peak 

2.  Random  Vibration  Criteria  (7*5  hr/axis) 


Axis 

20  Hz  @ 0.0080  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  Hz  @ 0.  020  gVHz 
50  - 80  Hz  @ +19  dB/oct 

80  - no  Hz  @ 0.40  g^/Hz 
no  - 135  Hz  -34  dB/oct 

135  - 170  Hz  @ 0.040  g^Hz 

170  - 200  Hz  @ +30  dB/oct 

200  - 530  Hz  @ 0.  20  gVHz 
530  - 700  Hz  @ -4  dB/oct 

700  - 2000  Hz  (®  0.  14  gVlIz 


Yy  Axis 

20  Hz  @ 0.0030  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  Hz  @ 0.0070  gVHz 
50  - no  Hz  @ +19  dB/oct 
no  - 170  Hz  @ 0.  17  gVHz 

170  - 200  Hz  @ +18  dB/oct 

200  - 400  Hz  @ 0.44  gVHz 
400  - 500  Hz  @ -14  dB/oct 

500  - 700  Hz  @ 0.  15  g^Hz 

700  - 800  Hz  ® +16  dB/oct 

800  - 950  Hz  @ 0.  30  g’/Hz 

950  - 1200  Hz  @ -14  dB/oct 
1200  - 2000  Hz  © 0.  10  gVHz 


Swept  Sinusoid  (1  oct/tnin) 


Swept  Sinusoid  (1  oct/min) 


1200  - 2000  Hz  © 3.6  g 

®rms 


1200  - 2000  Hz  © 2.  5 g 

*^rms 


Com  posite 


17.4  g 


rm  3 


Composite  = 18.  9 g 

rm  s 


Criteria  B 


Main  Oxidizer  Valve  (Sheet  2 of  2)  (Cont.) 
2.  Random  Vibration  Criteria  (7.5  hr /axis)  (Cont.) 

Zv  Axis 

20  - 70  Hz  @ 0. 090  g */Hz 

70  - 90  Hz  @ +10  dB/oct 

90  - 110  Hz  @ 0.21  g*/Hz 

110-  140  Hz  @ -29  dB/oct 

140  - 170  Hz  @ 0.020  g*/HZ 

170  - 300  Hz  @ +13  dB/oct 

300  - 530  Hz  @ 0,  24  gVHz 

530  - 800  Hz  @ -18  dB/oct 

800  - 2000  Hz  @ 0,022  g^/Hz  - 

Swept  Sinusoid  (1  oct/min) 

1200  - 2000  HZ  @ 1.4 

Composite  = 11.5 

3,  Shock  Test  Criteria 

No  shock  test  required. 


Criteria  C Customer  Connect  Stage  End 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps^  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  @ 2.  0 G's  peak*!' 

10  - 13  Hz  @ 0.  38  in.  D.  A,  Disp. 

13  - 54  Hz  (§  3.  30  G's  peak 

54  - 140  Hz  @ 0.022  in.  D.  A.  Disp. 

140  - 2000  Hz  @ 22.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  - 70  Hz  @ 0.012  bVHz 

70  - 100  Hz  @ +18  dB/oct 

100  - 318  Hz  @ 0.  12  g^Hz 

318  - 400  Hz  @ +12  dB/oct 

400  - 2000  Hz  @ 0.  30  g^'Hz 


Composite  = 22.  9 gj.^g 


3.  Shock  Criteria 

No  shock  test  required. 
^ Design  Criteria  Only 


tlEPROpUCIBlLrrY  OF  THF 
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Criteria  D 


Combustion  Chamber  Throat  and  Engine  Controller 
Assembly 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ I oct/min) 

3 - 10  Hz  @ 2.  0 G's  peak« 

10  - 44  Hz  @ 0.  12  in.  0.  A.  Disp. 

44  - 1140  Hz  @ 12.  0 G's  peak 

1140  - 1620  Hz  @ 0.00018  in,  D.  A.  Tisp. 

1620  - 2000  Hz  @ 24.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr/axi.s) 

20  - 1300  Hz  @ 0.  15  gVHz 
1300  - 1640  Hz  @ +18  dB/oct 
1640  - 2000  Hz  @ 0.  60  gVHz 

Composite  * 22.  8 

3.  Shock  Criteria 

No  shock  test  required. 

* Design  Criteria  Only 


30'^ 


Criteria  E Thrust  Chamber  Jacket  Downstream  o£  the  Throat 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  1 oct/min) 

3 - 10  Hz  <®  2.  0 G's  peak* 

10-  44  Hz  @0.12  in.  D,  A.  Disp. 

44  - 485  Hz  @ 12.  0 G's  peak 
485  - :z@  0.0010  in.  D.  A Disp. 

990  - 2wo0  Hz  @ 50.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr /axis) 


20  - 

225 

Hz 

@ 0 

. 30 

gVHz 

225  - 

450 

Hz 

@ + 

7 dB/oct 

450  - 

500 

Hz 

@ 1 

.50 

gVHz 

500  - 

625 

Hz 

@ - 

3 dB/oct 

625  - 

2000 

Hz 

@ 1 

. 20 

g’/Hz 

Composite  = 46.  2 


3.  Shock  Criteria 

No  shock  test  required. 


* Design  Criteria  Only 


I 


Main  Fuel  Valve,  Fuel  Bleed  Valve, 

Coolant  Valve,  and  Fuel  System  Purge  Check  Valve 


Criteria  F 

Sina.old.l  sweep  Cri«ria  (4  Sweeps.  3 - 3000  - 3 He  @ I oc/min, 


3 - 10  Hz  @ 2.  0 G's  peak’!’ 

10  - 49  Kz  @ 0.  12  in-  D.  A.  Disp. 

49  - 440  Hz  @ 15.  0 G's  peak 
440  - 685  Hz  @ 0.  0015  in.  D.  A.  Disp. 

685  - 2000  Hz  @ 36.  0 G's  peak 


2.  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  Hz  @ 0.  074  gVHz 
20  - 300  Hz  @ +3  dB/oct 

300  - 700  Hz  @ 1.  10  gVHz 

700  - 975  Hz  @ -18  dB/oct 

975  - 1300  Hz  (§  0.  15  g*/Hz 
1300  - 1450  Hz  @ +48  dB/oct 
1450  - 1550  Hz  @ 0.  85  g^Hz 
1550  - 1790  Hz  @ -36  dB/oct 
1790  - 2000  Hz  @ 0.  15  g^Hz 


Composite  * 32.4 

3.  Shock  Criteria 

No  shock  test  required. 
♦ Design  Criteria  Only 


V 


V.-- 
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Criteria  G High-Preaaure  Fuel  Turbopump 

1»  Sinusoidal  Sweep  Criteria  (4  Swcepsi  3 - 2000  - 3 Hz  <§  1 oct/min) 

3 - 10  Hz  @ 2.  0 G's  peak>!> 

10  - 44  Hz  (i  0.  11  in.  D.  A.  Diep. 

44  - 400  Hz  @ 11.0  G's  peak 
400  - 705  Hz  @0.0013  In.  D.  A.  Disp. 

705  - 2000  Hz  @ 33.0  G's  peak 

2.  Random  Vibration  Criteria  (7.5  hr /axis) 

20  Hz  @ 0.  10  g^Hz 
20  - 200  Hz  @ +3  dB/oct 
200  - 250  Hz  @ 1.00  gVHz 
250  - 300  Hz  @ -18  dB/oct 
300  - 1245  Hz  @ 0.35  g^Hz 
1245  - 1400  Hz  @ +24  dB/oct 
1400  - 2000  Hz  @ 0.  90  g^Hz 

Composite  s 33.  8 g 

rms 

3.  Shock  Criteria 

No  shock  test  required. 


* Design  Criteria  Only 


I 


Criteria  H Fuel  Preburner  an4  Combustor,  and  Fuel 

Preburner  Igniter 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Ha  @ I oct/min) 

3 - 10  Hz  @ 2,  0 G' 9 peak* 

10-  20  Hz  §0.30  in.  D.  A.  Disp. 

20  - 140  Ha  § 6.  0 G's  peak 

140-  315  Hz  § 0.  0060  in.  D.  A.  Disp, 

315  • 2000  Hz  § 30.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  - 1200  Hz  § 0.  17  gVHz 
1200  - 1400  Hz  § +48  dB/oct 
1400  - 2000  Hz  § 2.  00  gVHz 

Composite  s 39.  4 g 

^ ^rms 

3.  Shock  Criteria 

No  shock  test  required. 

* Design  Criteria  Only 


I 


Criteria  I Low-Pressure  Fuel  Turbopump 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps^  3 - 2000  - 2 Ht  @ 1 oct/min) 

3 - 10  Hz  @ 2.  0 G’s  peak*:* 

10-  44  Hz  @ 0. 050  in.  D A.  Disp. 

44  - 400  Hz  @ 5.  0 G's  peak 

400  - 800  Hz  @ 0.00060  in.  D.  A.  Disp. 

800  - 2000  Hz  @ 20.  0 G's  peak 

it  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  - 500  Hz  @ 0.  30  gVHz 

500  - 600  Hz  @ -18  dB/oot 

600  - 1060  Hz  @ 0.  10  gVKz 
1060  - 1400  Hz  @ +21  dB/oct 
1400  - 2000  Hz  @ 0.  70  gVHz 

Composite  s 27.  1 g 

^ ®rms 

3.  Shock  Criteria 

No  shock  test  required. 

* Design  Criteria  Only 


ORIWAL  PAGE  IB  PW“ 
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i 


Criteria  J Fuel  Preburner  Oxidizer  Valve 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 ttz  @ 1 oct/min) 


3 - 

10 

Hz 

@ 

2.  0 G' s peak* 

10  - 

44 

Hz 

@ 

0.25  in.  D.  A.  Disp 

44  - 

70 

Hz 

@ 

25.  0 G's  peak 

70  - 

200 

Hz 

@ 

11.  0 G's  peak 

200  - 

300 

Hz 

@ 

45.  0 G's  peak 

300  - 

400 

Hz 

@ 

100.0  G's  peak 

400  - 

1700 

Hz 

@ 

30.  0 G's  peak 

.700  - 

2000 

Hz 

@ 

45.  0 G's  peak 

2*  Random  Vibration  Criteria  (7.5  hr/axis) 

20  Hz  @ 0.  20  gVHz 
20  - 42  Hz  @ +12  dB/oct 

42  - 75  Hz  @ 4.  00  g^/Hz 

75  - 100  Hz  @ -27  dB/oct 

100  - 215  Hz  @ 0.  30  gVHz 

215-  312  Hz  @ +21  dB/oct 

312  - 400  Hz  @ 4.  00  g^/Hz 

400  - 580  Hz  @ -21  dB/oct 

580  - 1200  Hz  @ 0.  30  gVHz 
1200  - 1490  Hz  @ +36  dB/oct 
1490  - 2000  Hz  @ 4.  00  g^/Hz 

Composite  s 60.  2 


3.  Shock  Criteria 

No  shock  test  required 
*!«  Design  Criteria  Only 


31- 


Criteria  K High-Pressure  Oxidizer  Turbopump  and  Heat 

Exchanger 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps.  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  @ 2.  0 G's  peak* 

10  - 44  Hz  @ 0.  11  in.  D,  A.  Dlsp, 

44  - 700  Hz  @ 1 1.0  G's  peak 

700  - 1490  Hz  @ 0.  00044  in,  D.  A.  Disp. 

1490  - 2000  Hz  @ SO.  0 G's  peak 

2.  Random  Vibration  Criteria  (7*5  hr/axis) 

20  - 1200  Hz  OaS  gVHz 
1200  - 1760  Hz  @ +18  dB/oct 
1760  - 2000  Hz  @ 1.  50  gVHz 

Superimposed  Sinusoids  (6.5  hr/axis) 

520  Hz  @ 4.  0 g 

®rm  s 

2000  Hz  @ 15.  5 g 

*rms 

Swept  Sinusoids  (60  Sweeps.  1 min/sweep) 

520  - 350  Hz  @ 4.  0 g 

2000  - 1390  Hz  @ 15.  5 g'"'® 

“rms 

Composite  = 33.  8 e 

®rms 

3.  Shock  Criteria 

No  shock  test  required. 

* Design  Criteria  Only 


•n- 


! 


i 


Criteria  L Oxidizer  Preburner  Dome  and  Combustor,  and 

Oxidizer  Preburner  Igniter 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 • 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  @ 2.  0 G‘s  peak’!' 

10  - 20  Hz  @ 0.  39  in*  i^*  I^isp. 

20  - 140  Hz  @ 8.  0 G's  peak 

140  - 315  Hz  @ 0.0080  In,  D.  A,.  Disp. 

315  - 2000  Hz  @ 40.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 nr /axis) 

20  - 1200  Hz  @ 0.  30  gVHz 
1200  - 1400  Hz  @ +48  dB/oct 
1400  - 2000  Hz  @ 3.  50  gVHz 

Composite  = 52.  2 

3.  Shock  Criteria 

No  shock  test  required. 


* Design  Criteria  Only 


Criteria  M 


Law«-Pressure  Oxidizer  Turbopump 


1.  Sinusoidal  Sweep  Criteria  (4  Sweepst  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  @ 2.  0 G’s  peak* 

10  - 56  Hz  @ 0.050  In.  D.  A.  Disp. 

56  - 880  Hz  @ 8.  0 G's  peak 

880  - 1565  Hz  @ 0.00020  In.  D.  A.  Disp. 

1565  - 2000  Hz  @ 25.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  - 1200  Hz  @ 0.  12  gVHz 
1200  - 1760  Hz  @ +18  dB/oct 
1760  - 2000  Hz  @ 1.  20  g^Hz 

Superimposed  Sinusoid  (6.5  hr /axis) 

90  H2  @ 4.  0 

Swept  Sinusoid  (60  Sweeps,  1 min/sweep) 

90  - 70  Hz  @ 4.  0 g 

®rms 

Composite  = 27.  0 g 

^ rm  s 


3.  Shock  Criteria 

No  shock  test  required. 
* Design  Criteria  Only 
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Criteria  N 


Antiuood  Valve 


1.  Sinusoidal  Sweep  Criteria  (4  Sweeps*  3 - 2000  - 3 Hz  @ 1 oct/min) 


3 - 

10 

Hz 

@ 

2.  0 G's  peak* 

10  - 

80 

Hz 

@ 

0.  20  In,  D.  A. 

Disp. 

80  - 

170 

Hz 

@ 

65.  0 G's  peak 

170  - 

600 

Hz 

@ 

35.  0 G's  peak 

600  - 

1180 

Hz 

@ 

25.  0 G's  peak 

1180  - 

1500 

Hz 

@ 

0.00035  in.  D. 

A.  Disp, 

1500  - 

2000 

Hz 

@ 

40. 0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr/axis) 


20  - 

40 

Hz 

@ 

0.  25 

gVHz 

40  - 

71 

Hz 

@ 

+ 18  dB/oct 

71  - 

300 

Hz 

@ 

8.00 

gVHz 

300  - 

425 

Hz 

@ 

-12  dB/oct 

425  - 

625 

Hz 

@ 

2.00 

gVHz 

625  - 

745 

Hz 

@ 

-30  dB/oct 

745  - 

1200 

Hz 

@ 

0.35 

gVHZ 

1200  - 

1450 

Hz 

@ 

+ 18  dB/oct 

1450  - 

2000 

Hz 

@ 

1.  10 

gVHz 

Composite 

s 62, 

• ^ Srrr, 
rm 

3.  Shock  Criteria 


No  shock  test  required. 


# Design  Criteria  Only 


Criteria  O 


Oxidizer  Preburner  Oxidizer  Valve  (Sheet  I of  2) 


1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 


3 - 10  Hz  @ 2.  0 G's  peak*!' 

10  - 44  Hz  @ 0.  28  in.  D.  A.  Disp. 

44  - 65  Hz  @ 28.  0 G's  peak 

65  - 200  Hz  (®  12.0  G's  peak 

200  - 330  Hz  @ 40,0  G's  peak 

330  - 430  Hz  @ 73.0  G's  peak 

430  - 850  Hz  @ 25.0  G's  peak 

850  - 1400  Hz  @ 0.  00068  in.  D.  A.  Disp. 
1400  - 2000  Hz  @ 68.  0 G's  peak 

e» 

2.  Random  Vibration  Criteria  (7.  5 hr /axis) 


Xy  Axis 


20 

Hz 

0.  20 

gVHz 

20  - 

45 

Hz 

+ 6 dB/oct 

45  - 

100 

Hz 

1.  00 

gVHz 

100  - 

145 

Hz 

+9  dB/oct 

145  - 

240 

Hz 

3.  00 

g'/Hz 

240  - 

305 

Hz 

@ 

-27  dB/ oct 

305  - 

495 

Hz 

0.35 

gVHz 

495  - 

600 

Hz 

@ 

-30  dB/oct 

600  - 

1230 

Hz 

@ 

0.050  gVHz 

1230  - 

1415 

Hz 

@ 

+ 60  dB/ oct 

1415  - 

2000 

Hz 

0.90 

gVHz 

Composite  = 33.9 


Yy  Axis 


20 

Hz 

(a 

0.  25  g-/Hz 

20  - 

40 

Hz 

& 

+9  dB/oct 

40  - 

175 

Hz 

(w 

2.  00  gVHz 

175  - 

350 

Hz 

(® 

-4  dB/oct 

350  - 

475 

Hz 

0.  80  g^Hz 

475  - 

645 

Hz 

& 

-27  dB/oct 

645  - 

1220 

Hz 

(ri) 

0.  050  g'/Hz 

1220  - 

1420 

Hz 

((V 

+63  dB/orl 

1420  - 

2000 

Hz 

fd) 

1.  20  g“/Hz 

Com 

pos 

ite 

= 38.  0 g 

^rm: 

*1'  Design  Criteria  Only 


RODOcmnJTCOF'mB 


Criteria  O 


Oxidizer  Preburner  Oxidizer  Valve  (Sheet  2 of  2) 


2.  Random  Vibration  Criteria  (7.5  hr/axis)  (Cont.) 
2^  Axis 

20  Hz  @ 0.  37  gVHz 
20  - 35  Hz  @ +12  dB/oct 

35  - 65  Hz  @ 3.  50  gVHz 

65  - 90  Hz  @ -15  dB/oct 

90  - 125  Hz  @ 0.  65  g^/Hz 

125  - 155  Hz  @ +21  dB/oct 

155  - 265  Hz  @ 3.  00  gVHz 

265  - 900  Hz  @ -30  dB/oct 
900  - 1195  Hz  @ 0.050  gVHz 
1195  - 1400  Hz  @ +42  dB/oCt 
1400  - 1615  Hz  @ 0.45  gVHz 
1615  - 2000  Hz  @ -21  dB/oct 
2000  Hz  @ 0.  10  g*/Hz 

Composite  = 30.  3 g^.^g 

3.  Shock  Criteria 

No  shock  test  required. 


Zy.  Axis 


Criteria  P 


Actuator  Assembly 


1,  Sinusoidal  Sweep  Criteria  (4  Sweeps*  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  @ 2.  0 G's  peak# 

10  - 28  Hz  @ 0.  30  in.  D.  A.  Disp, 

28  - 260  Hz  @ 12.0  G's  peak 
260  - 350  Hz  @ 0.0035  in.  D.  A.  Disp. 

350  - 2000  Hz  @ 22.0  G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hrVaxis) 

20  - 2000  Hz  @ 0.  40  g^Hz 
Composite  = 28,  1 g 


3.  Shock  Criteria 


No  shock  test  required. 


Design  Criteria  Only 


CriteHa  Q 


Pneumatic  Package 


1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ I oct/min) 

3 - 10  Hz  @ 2. 0 G's  peak* 

10  - 44  Hz  @ 0.  1 1 in.  D.  A.  Disp. 

44  - 700  Hz  @ 11.  0 G's  peak 

700  - 1490  Hz  @ 0.00044  in.  D.  A.  Disp. 

1490  - 2000  Hz  @ 50.  0 G's  peak 

2.  -Random  Vibration  Criteria  (7.5  hr/axis) 

20  - 1200  Hz  @ 0.  15  gVHz 
1200  - 1760  Hz  @ +18  dB/oct 
1760  - 2000  Hz  @ 1.  50  gVHz 

Composite  = 29.  8 


3.  Shock  Criteria 

No  shock  test  required. 


* Design  Criteria  Only 


I 


Criteria  R Main  Chamber  Oxidizer  Dome  Purge  Valve 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps.  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  (3  2.  0 G's  peak*:' 

10  - 44  Hz  @ 0.  12  in,  D.  A.  Disp. 

44  - 580  Hz  @ 12.  0 G's  peak 

580  - 1000  Hz  @ 0.00070  in.  D.  A.  Disp. 

1000  - 2000  Hz  @ 36.0  G's  peak 

2.  Random  Vibration  Criteria  (7.5  hr /axis) 


20  - 

170 

Hz 

@ 

0.  17 

gVHz 

170  - 

245 

Hz 

(3 

+6  dB/oct 

245  - 

525 

Hz 

(3 

0.  35 

gVHz 

525  - 

750 

Hz 

@ 

-6  dB/oct 

750  - 

1400 

Hz 

@ 

0.  17 

g /Hz 

1400  - 

1520 

Hz 

(3 

+21  dB/oct 

1520  - 

2000 

Hz 

(3 

0.  30 

g'/Hz 

Superimposed  Sinusoid  (6.5  hr /axis) 


1980  Hz  @ 6.  0 


g 


rms 


Swept  Sinusoid  (60  Sweeps,  Imin/sweep) 
1980  - 1320  Hz  @ 6.0 


Composite  = 22.  0 g 

°rms 


3.  Shock  Criteria 

No  shock  test  required. 
* Design  Criteria  Only 


524 


Criteria  T Fuel  Preburner  Oxidizer  Dome  Purge  Check  Valve 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 

3 - 10  Hz  (§  2. 0 Q's  pOak^ 

10  - 20  Hz  @ 0.30  In.  D.  A.  Disp. 

20  - 140  Hz  @6.0  G's  peak 

140  - 315  Hz  @ 0.0060  In.  D.  A.  Disp. 

315  • 2000  Hz  @ 30.  0 G's  peak 

2.  Random  Vibration  Criteria  (7.  5 hr/axis) 

20  - 1200  Hz  @ 0.  17  gVHz 
1200  - 1400  Hz  @ +48  dB/oct 
1400  - 2000  Hz  @ 2.  00  gVHz 

Superimposed  Sinusoid  (6.5  hr/axis) 

1980  Hz  @ 15.  5 g 

®rms 

Swept  Sinusoid  (60  Sweeps,  1 min/sweep) 

1980  - 1320  Hz  @ 15.  5 g 

®rms 

Composite  = 39.  6 e 

®rms 


3.  Shock  Criteria 

No  shock  test  required. 
* Design  Criteria  Only 


32b 


Criteria  U Oxidiaer  Preburner  Oxidizer  Dome  Purge  Check 

Valve 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 

3-  10  Hz  @ 2.  0 G's  peak'!’ 

10  - 20  Hz  @ 0.39  in.  D.  A.  Disp. 

20  - 140  Hz  @ 8.  0 G's  peak 

140  - 315  Hz  # 0.0080  in.  D.  A.  Disp. 

315  - 2000  Hz  @ 40.0  G's  peak 

2,  Random  Vibration  Criteria  (7.  5 hr /axis) 

20  - 1200  Hz  0.  30  gVHz 
1200  - 1400  Hz  @ +48  dB/oct 
1400  - 2000  Hz  @ 3.  50  gVHz 

Superimposed  Sinusoid  (6.5  hr/axis) 

1980  Hz  @ If . • 

rm  s 

Swept  Sinusoid  (60  Sweeps,  1 min/sweep) 

1980  - 1320  Hz  (®  15.  5 g 

®rms 

Composite  = 54.  4 g 

^ ^rms 


3.  Shock  Criteria 

No  shock  test  required. 


* Design  Criteria  Only 


Criteria  V Low  Pressure  Oxidizer  Turbopump  Discharge  Duct 

Long  Flex  Joint  (Sheet  1 of  2) 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 • 2000  • 3 Hz  # 1 oct/min) 


Axial  (Parallel  to  Flow)  Radial  (Perpendicular  to  Flow) 

3 - 10  Hz  @ 2.  0 G's  peak*  3 - 10  Hz  @ 2,  0 G's  peak* 

10-  20  Hz  @ 0.  50  in.  D.  A.  Disp.  10-  40  HZ  @ 0.  50  in.  D.-A.  Disp. 

20  - 2000  Hz  @ 10.0  G's  peak  40  - 100  Hz  @ 40.0  G's  peak 

100  - 350  Hz  @ 20.0  G's  peak 

350  - 2000  Hz  @ 12.0  G's  peak 


2.  Random  Vibration  Criteria  (7.  5 hr /axis) 


Axial  (Parallel  to  Flow) 


20  - 

65 

Hz 

0.  30 

gVHz 

65  - 

250 

Hz 

@ 

+4  dB/oct 

250  - 

350 

Hz 

@ 

1.  80 

g^Hz 

350  - 

490 

Hz 

@ 

-24  dB/oct 

490  - 

690 

Hz 

@ 

0.  12 

gVHz 

690  - 

750 

Hz 

@ 

+ 22  dB/oct 

750  - 

800 

Hz 

@ 

0.  22 

gVHz 

800  - 

905 

Hz 

@ 

- 15  dB/ oct 

905  - 

1105 

Hz 

@ 

0.  12 

gVHz 

.105  - 

2000 

Hz 

(3 

-6  dB/oct 

2000 

Hz 

@ 

0.037  gVHz 

Superimposed  Sinusoids  (7.5  hr/axis) 

20  Hz  (®  4.  0 g 
46  Hz  @ 3.0 

rms 


Composite  = 25.  1 s 

^ ®rms 


* Design  Criteria  Only 


REPRODUdBiUTY  OF  Til' 
nmolNAL  PAGE  IS  POOM 


Criteria  V Low  Pressure  Oxidizer  Turbopump  Discharge  Duct 

Long  Flex  Joint  (Sheet  2 of  2) 

2.  Random  Vibration  Criteria  (7,5  hr/axis)  (Cont.) 

Radial  (Perpendicular  to  Flow) 

20  - 345  Hz  @ 0.  30  g*/Hz 

345  - 500  Hz  @ +9  dB/oct 

500  - 785  Hz  @ 0.  90  g^Hz 

785  - 1100  Hz  @ -18  dB/oct 
1100  - 1200  Hz  @ 0.  12  gVHz 
1200  - 1300  Hz  @ +60  dB/oct 
1300  - 1350  Hz  @ 0.60  g^/Hz 
1350  - 2000  Hz  @ -18  dB/oct 
2000  Hz  @ 0.  057  gVHz 

Swept  Sinusoids  (20  - 320  - 20  Hz  @1/2  oct/min) 

20  - 42  Hz  @ 0.  16  in.  D.  A.  Disp. 

42  - 248  Hz  @ 10.  0 g 

“rms 

248  - 300  Hz  @ 0.  0045  in,  D.  A.  Disp. 

300  - 320  Hz  @ 14.  5 g 

®rtns 


Composite  = 27.9  - 31.3  g 

^ °rms 


3.  Shock  Criteria 

No  shock  test  required. 


32'^ 


I 


Criteria  W Low  Pressure  Fuel  Turbopump  Discharge  Duct  Long 

Flex  Joint  (Sheet  1 of  2) 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  • 3 Hz  @ 1 oct/min) 

Axial  (Parallel  to  Flow) 

3 - 10  Hz  @ 2.0  G's  peak* 

10  - 11  Hz  @ 0.  50  in.  D.  A.  Disp, 

n - 26  Hz  @ 3.0  G‘s  peak 

26  - 39  Hz  @ 0.  090  in.  D.  A.  Disp. 

39  - 2000  Hz  @ 7.  0 G's  peak 

Radial  (Perpendicular  to  Flow) 

3 - 10  HZ  @ 2.  0 G's  peak* 

10  - 40  Hz  @ 0.  50  in.  D.  A.  Disp. 

40  - 50  Hz  @ 40.  0 G's  peak 

50  - 445  Hz  @ 11.0  G's  peak 

445  - 705  Hz  @ 0.0011  in.  D.  A.  Disp. 

705  - 1200  Hz  @ 28.  0 G's  peak 
1200  - 2000  Hz  @ 6.0  G's  peak 

2.  Random  Vibration  Criteria  (7.5  hr /axis) 

Axial  (Parallel  to  Flow) 

20  Hz  @ 0.  034  gVHz 
20  - 40  Hz  @ +12  dB/oct 

40  - 75  Hz  @ 0.  55  g^/Hz 

75  - 115  Hz  @ -12  dB/oct 

115  - 165  Hz  @ 0.  10  gVHz 

165  - 210  Hz  @ +26  dB/oct 

210  - 260  Hz  @ 0.  80  g^Hz 

260  - 310  Hz  @ -42  dB/oct 

310  - 500  Hz  <S  0.070  gVHz 

500  - 600  Hz  -21  dB/oct 
600  - 1500  Hz  @ 0.  020  gVHz 
1500  - 1750  Hz  (®  +18  dB/oct 
1750  - 2000  Hz  @ 0.050  g*/Hz 

Composite  = 12.  8 g 

®rms 


* Design  Criteria  Only 


330 


Criteria  W Low  Pressure  Fuel  Turbopump  Discharge  Duct  Long 

Flex  Joint  (Sheet  2 of  2) 

2.  Random  Vibration  Criteria  (7.  5 hr /axis)  (Cont. ) 


Radial  (Perpendicular  to  Flow) 


20 

Ha 

@ 0.  20  gVHz 

20  - 

30 

Hz 

@ +10  dB/oct 

30  - 

60 

Hz 

@ 0.  75  gVHz 

60  - 

85 

HZ 

@ +10  dB/oct 

85  - 

260 

Hz 

@ 2.  50  gVHz 

260  > 

310 

Hz 

@ -36  dB/oct 

310  - 

600 

Hz 

@ 0.  30  g*/Hz 

600  - 

700 

Hz 

@ +20  dB/oct 

700  - 

1000 

Hz 

@ 0.  85  gVHz 

1000  - 

1215 

Hz 

@ -30  dB/oct 

1216  ^ 

-201)0 

Hz 

@ 0.  12  g*/Hz 

Superimposed  Sinusoid  (7.  5 hr /axis) 
40  Hz  @ 10.0  g^^g 

Composite  = 34.  9 

3.  Shock  Criteria 

No  shock  test  required. 


Criteria  X 


Low  Pressure  Fuel  Turbopunip  Turbine  Discharge 
Duct  Long  Flex  Joint  (Sheet  1 of  2) 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 

Axial  (Parallel  to  Flow) 

3 - 10  Hz  @ 2.  0 G's  peak* 

10  - 27  Hz  @ 0.  45  in.  D.  A.  Disp. 

27  - 100  Hz  @ 17.  0 G'S  peak 
lOO  - 350  Hz  @ 10.  0 G's  peak 

350  - 2000  Hz  @ 5.  0 G's  peak 

Radial  (Perpendiuclar  to  Flow) 

3 - 10  Hz  @ 2.  0 G's  peak* 

10  - 40  Hz  @ 0.40  in.  D.  A.  Disp. 

40  - 350  Hz  @ 32.  0 G's  peak 

350  - 1100  Hz  @ 20.0  G's  peak 
1100  - 2000  Hz  @ 7.0  G's  peak 


2*  Random  Vibration  Criteria  (7.  5 hr /axis) 


Axial  (Parallel  to  Flow) 

20  - 95  Hz  @ 0.  30  gVHz 

95  - 120  Hz  @ +12  dB/oct 

120  - 150  Hz  @ 0.  75  g^Hz 

150  - 185  Hz  @ -9  dB/oct 

185  - 300  Hz  @ 0.40  gVHz 

300  - 900  Hz  @ -12  dB/oct 

900  - 1200  Hz  @ 0.  0050  gVHz 
1200  - 1510  Hz  @ +30  dB/oct 
1510  - 2000  Hz  @ 0.  050  gVHz 


Superimposed  Sinusoids  (7.5  hr /axis) 


41  Hz  @ 3. 
73  Hz  (®  6. 


5 g 
0 g 


rms 

rms 


Composite  = 15.5 


Design  Criteria  Only 


332 


Criteria  X Low  Pressure  Fuel  Turbopump  Turbine  Discharge 

Duct  Long  Flex  Joint  (Sheet  Z of  Z) 

2.  Random  Vibration  Criteria  (7.5  hr/axis)  (Cont.) 


Radial  (Perpendicular  to  Flow) 

20  - 200  Hz  @ 0.  30  g*/Hz 
200  - 255  Hz  @ +15  dB/oct 

255  - 355  Hz  @ 1.  00  g* /Hz 

355  - 500  Hz  @ -6  dB/oct 

500  - 1000  Hz  @ 0.  50  g^/Hz 
1000  - 1075  Hz  @ -60  dB/oct 
1075  - 1275  Hz  @ 0.  12  g*/Hz 
1275  - 1370  Hz  @ +30  dB/oct 
1370  - 1625  Hz  @ 0.  25  g^Hz 
1625  - 2000  Hz  @ -48  dB/oct 

2000  Hz  @ 0.  0090  gVHz 


Swept  Sinusoids  (40  - 160  - 40  Hz  @ 1/2  oct/min)* 


40  - 63  Hz  @ 0.  081  in.  D.  A.  Disp. 

63  - 160  Hz  @ 11.  5 g 

®rms 


Composite  = 26.  7 - 28.  7 g 

®rms 


3.  Shock  Criteria 


No  shock  test  required. 


Criteria  Y Fuel  Bleed  Duct  Flex  Joints  (Sheet  1 of  2) 

1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 
Axial  (Parallel  to  Flow) 


3 - 10  Hz  @ 2.  0 G's  peak* 

10  - 25  Hz  @ 0.  80  in.  D.  A.  Oisp. 

25  - 200  Hz  @ 25.  0 G's  peak 

200  - 500  Hz  @ 10.  0 G's  peak 

500  - 2000  Hz  @ 4.  0 G's  peak 

Radial  (Perpendicular  to  Flow) 

3 - 10  Hz  @ 2.0  G's  peak* 

10  - 28  Hz  @ 1.00  in.  D.  A.  Disp. 

28  - 40  Hz  @ 40.  0 G's  peak 

40  - 60  Hz  @ 70.0  G's  peak 

60  - 240  Hz  @ 24.  0 G's  peak 
240  - 900  Hz  @ 14.  0 G's  peak 

900  - 2000  Hz  @ 27^0  G's  peak 

2.  Random  Vibration  Criteria  (7.5  hr /axis) 


Axial  (Parallel 

to 

Flow) 

20  - 

70 

Hz 

@ 

1.  00  g*/Hz 

70  - 

80 

Hz 

@ 

+4  dB/oct 

80  - 

200 

Hz 

@ 

1.  20  gVHz 

200  - 

300 

Hz 

<® 

-4  dB/oct 

300 

Hz 

0.  70  gVHz 

300  - 

500 

Hz 

<3 

-21  dB/oct 

500  - 

780 

Hz 

@ 

0.020  gVHz 

780  - 

1 100 

Hz 

@ 

-6  dB/oct 

1100  - 

2000 

Hz 

@ 

0.  010  g*/Hz 

Superimposed  Sinusoid  (7.  5 hr /axis) 

48  Hz  @ 2.  2 g 

®rms 

Swept  Sinusoid  (20  - 28  - 20  Hz  ® 1/2  oct/min) 
20  - 28  Hz  ® 1.  3 g 

rms 

Composite  = 18.  8 g 


* Design  Criteria  Only 


rm  s 


Criteria  Y 


Fuel  Bleed  Duct  Flex  Joints  (Sheet  2 of  2) 


2.  Random  Vibration  Criteria  (7,  5 hr /axis)  (Cont, ) 

Radial  (Perpendicular  to  Flow) 

20  - 80  Hz  @ 1.  30  gVHz 

80  - 120  Hz  @ +6  dB/oct 
120  - 150  Hz  @ 3.  00  gVHz 
150  - 180  Hz  @ +11  dB/oct 

180  - 230  Hz  @ 6.  00  gVHz 
230  - 270  Hz  @ -29  dB/oct 
270  - 380  Hz  @ 1.  30  gVHz 
380  - 450  Hz  @ -33  dB/oct 
450  - 700  Hz  @ 0.  20  gVHz 

700  - 1000  Hz  @ +17  dB/oct 
1000  - 1150  Hz  @ 1.50  gVHz 
1150  - 1250  Hz  @ -48  dB/oct 
1250  - 1500  Hz-@  0.40  g^/Hz 
1500  - 1650  Hz  @ +55  dB/oct 
1650  - 1750  Hz  @ 2.  30  g*/Hz 
1750  - 2000  Hz  @ -39  dB/oct 
2000  Hz  @ 0.  40  g^Hz 


Superimposed  Sinusoid  (7.  5 hr/axis) 


27  Hz  @ 7. 


6 g 


rms 


Swept  Sinusoid  (45  - 65  - 45  Hz  @ 1 /2  oct/min) 
45  - 65  Hz  @ 6.  4 g 


rms 


Composite  = 49.  1 g 

®rms 


3.  Shock  Criteria 


No  shock  test  required. 


Criteria  Z 


Oxidizer  Tank  Pressurant  Duct  Long  Flex  Joint 
(Sheet  1 of  2) 


1.  Sinusoidal  Sweep  Criteria  (4  Sweeps,  3 - 2000  - 3 Hz  @ 1 oct/min) 
Axial  (Parallel  to  Flow) 


3 - 
10  - 
30  - 
45  - 
100  - 


10  Hz  @ 2.  0 G's  peak’!^ 

30  Hz  @ 0.  90  in.  D.  A.  Disp. 
45  Hz  @ 40.  0 G's  peak 
100  Hz  @ 20.  0 G's  peak 
500  Hz  @ 10.  0 G's  peak 


500  • 2000  Hz  @ 3.  0 G's  peak 
Radial  (Perpendicular  to  Flow) 


3 - 10  Hz  @ 2.  0 G's  peak*^ 

10  - 30  Hz  @ 0.  90  in.  D.  .A.  Disp. 

30  - 55  Hz  @ 40.  0 G's  peak 

55  ->  80  Hz  @ 25.  0 G's  peak 

80  - 1100  Hz  @ 17.0  G's  peak 

1100  - 2000  Hz  @ 35.  0 G's  peak 


2.  Random  Vibration  Criteria  (7.5  hr/axis) 
Axial  (Parallel  to  Flow) 


20  - 

50 

Hz 

@ ( 

3.  70 

gVHz 

50  - 

60 

Hz 

@ H 

1-13  dB/oct 

60  - 

90 

Hz 

@ : 

1.  50 

gVHz 

90  - 

100 

Hz 

@ . 

-38  dB/oct 

100  - 

400 

Hz 

@ ( 

3.40 

gVHz 

400  - 

600 

Hz 

(®  . 

■27  dB/oct 

600  - 

2000 

Hz 

(S  ( 

3.010  gVHz 

Superimposed  Sinusoid  (7.  5 hr/axis) 
35  Hz  @ 9.  3 g 


Composite  = 18.  0 g 


* Design  Criteria  Only 


I 


C . iteria  Z 


Oxidizer  Tank  Pressurant  Duct  Long  Flex  Joint 
(Sheet  2 of  2) 


2.  Random  Vibration  Criteria  (7.  5 hr/ axis)  (ConU ) 


Radial  (Perpendicular  to  Flow) 

20  - 72  Hz  @ 1.  30  gVHz 

72  - 90  Hz  @ -20  dB/oct 

90  - 200  Hz  @ 0.  30  gVHz 

200  - 250  Hz  @ +21  dB/oct 

250  - 300  Hz  @ 1.  40  g^/Hz 

300  - 350  Hz  @ -16  dB/oct 

350  - 600  Hz  @ 0.  60  gVHz 
600  - 700  Hz  @ +10  dB/oct 

700  - 800  Hz  @ 1.  00  g^/Hz 

800  - 900  Hz  @ -31  dB/oct 

900  - 1200  Hz  @ 0.  30  g*/Hz 
1200  - 1400  Hz  @ +34  dB/oct 
1400  - 1550  Hz  @ 1.  70  gVHz 
1550  - 1650  Hz  @ -26  dB/oct 
1650  - 2000  Hz  @ 1.  00  g^Hz 

Superimposed  Sinusoid  (7.  5 hr/axis) 


24  Hz  @ 1.  2 g 

rms 

Swept  Sinusoid  (30  - 55  - 30  Hz  @ 1 /2  oct/min) 
30  - 55  Hz  (3  9.  7 g^^^ 


Composite  = 41.  7 g 

rms 


3.  Shock  Criteria 

No  shock  test  required. 
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I 


REPRODUCIBILITV  OF  j' 
ORIOINAL  PAGE  IS  PCV 

PYROTECHNIC  SHOCK  SPECTRUM  CRITERIA 


FOR  COMPONENTS  MOUNTED  TO  SPACE  SHUTTLE  STRUCTURE 


■|  I 

' ' 

SO  100 


.00  4K  lOK 

Frequency  in  Hz 


100 

4000 


SHOCK  SPECTRUM 

50  Hz  @ A G's  peak 
100  Hz  @ +12  dB/oct 
100  Hz  @ B G's  peak 

- 4000  Hz  @ +6  dB/oct 

- 10000  Hz  @ C G's  peak 


Note:  For  proper  spectrum*  use 
most  severe  of  applicable  levels 
from  tables  below. 


TABLE  I.  EXTERNAL  TANK 


Shock  D s Distance  from  component  to 

Source  ET/SRB  Fwd  Attach  Point  (in.) 


0 < D < 12 

Fwd  12  < D :S24 

Attach  24<D<48 

Bolts  48  < D < 96 

96  < D 


d = Distance  from  component  to 
ET/SRB  Aft  Attach  Point  (in.) 


Aft  0 <d  <12 

Attach  12  <d  <24 

Bolts  24  <d 


Spectrum  Amplitudes 


B C 


94 

47 

24 

12 

N/A 


24 

12 

N/A 


375 

188 

94 

47 

N/A 


94 

47 

N/A 


5*  000 
7,  500 
3,  750 
1.875 


N/A 


3,  750 
1,  875 
N/A 


TABLE  II.  SRB  NOZZLE 


Shock 

Source 

SRB  Station  Number  (Xfe)  of 
Component  (in.) 

1989.6 

> 

Xb 

> 

1970. 

1 

6 

1970.6 

Xb 

> 

1947. 

2 

1947.2 

> 

^b 

> 

1935. 

5 

Nozzle 

1935.5 

Xb 

> 

1912. 

3 

Severance 

1912.3 

> 

Xb 

> 

1901. 

3 

1901.3 

> 

Xb 

> 

1884. 

7 

1884. 7 

> 

Xb 

> 

1879. 

0 

1879.0 

> 

Xb 

> 

1833. 

8 

Spectrum  Amplitudes 


B 


li  875 


C 

37. 

500 

75, 

000 

150, 

000 

300, 

000 

150, 

000 

75, 

000 

53, 

000 

26, 

500 

PYROTECHNIC  SHOCK  SPECTRUM  CRITERIA 


FOR  COMPONENTS  MOUNTED  TO  SPACE  SHUT  -E  STRUCTURE 


I \ 

50  100 


SHOCK  SPECTRUM 

50  Hz  @ A G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ B G's  peak 
100  - 4000  Hz  @ +6  dB/oct 
4000  - 10000  Hz  @ C G's  peak 

Note:  For  proper  spectrum,  use 
most  severe  of  applicable  levels 
from  tables  below. 


4K  lOK 


Frequency  in  Hz 

TABLE  III,  SRB  AFT  SKIRT 


Shock 

D s Distance  from  Component  to 

Spectrum  Ampl 

itudes 

Source 

Actuator/Aft  Skirt  Attach  Point  (in.) 

A 

B 

C 

0 < D < 36 

30 

117 

4,  688 

Nozzle 

36  < D S132 

15 

59 

2.  344 

Severance 

132  < D <324 

8 

29 

1,  172 

324  < D 

N/A 

N/A 

N/A 

D = Distance  from  Component  to 
SRB  Hold-down  Point  (in. ) 

SRB 

0 <D  12 

94 

375 

15,  000 

Release 

12  <D  524 

47 

188 

7,  500 

At  Lift-off 

24  <D  548 

24 

94 

3,  750 

(Hold- 

48  <D  596 

12 

47 

1,  875 

Down) 

96  <D 

^/A 

N/A 

N/A 

TABLE  IV.  SRB  FUEL  CYLINDER  AND  BULKHEADS 


Shock 

SRB  Station  Number  (X^)  of 

Spectrum  Amplitudes  I 

Source 

Component  (in.) 

A 

B 

C 

Nozzle 

1875  > Xb  2 1733 

8 

29 

1*  172 

Severance 

1733  > Xb  > 486.  3 

N/A 

N/A 

N/A 

D a Distance  from  Component  to 
FT /SRB  Aft  Attach  Point  (in.) 

Aft 

0 < D <33 

24 

94 

3,  750 

Attach 

33  < D <81 

12 

47 

1,  875 

Bolts 

81  < D 

N/A 

N/A 

N/A 

PYROTECHNIC  SHOCK  SPECTRUM  CRITERIA 
FOR  COMPONENTS  MOUNTED  TO  SPACE  SHUTTLE  STRUCTURE 


SHOCK  SPECTRUM 

50  Hz  @ A C a peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ B G's  peak 
100  - 4000  Hz  @ +6  dB/oct 
4000  - 10000  Hz  @ C G‘s  peak 

Note:  For  proper  spectrum,  use 
most  severe  of  applicable  levels 
from  tables  below. 


TABLE  V.  SRB  FORWARD  SKIRT 


Shock 

Source 

SRB  Station  Number  (Xk)  of 

Spectrum  Amplitudes 

Component  (in.  1 

A 

B 

C 

395  <Xb^407 

188 

750 

30,  000 

407  <Xjj^419 

94 

375 

15,  000 

Fwd  Skirt/ 

419  <Xb<443 

47 

188 

7,  500 

Frustum 

443  < Xb  ^ 49 1 

24 

94 

3,  750 

Separation 

49i  <Xv^530. 5 

12 

47 

1,  875 

530.5  <Xb 

N/A 

N/A 

N/A 

D = Distance  from  Component  to  | 

ET^RB  Fwd  Attach  Point  (in.) 

0 <D  ^ 12 

94 

375 

15,000 

Fwd 

12<DS24 

47 

188 

7,  500 

Attach 

24  < D S48 

24 

94 

3,  750 

Bolt 

48  < D £96 

12 

47 

1,  875 

96  <D 

N/A 

N/A 

N/A 

PYROTECHNIC  SHOCK  SPECTRUM  CRITERIA 


FOR  COMPONENTS  MOUNTED  TO  SPACE  SHU'iTLE  STRUCTURE 


100  - 


SHOCK  SPECTRUM 


50  Hz  @ A G's  peak 
100  Hz  @ +12  dB/oct 
100  Hz  <3  B G'3  peak 
4000  Hz  @ +6  dB/oct 


50  100  4K  lOK 

Frequency  tn  Hz 


4000  - 10000  Hz  @ C G’s  peak 

Note:  For  proper  sjtectrum,  use 
most  severe  of  applicable  levels 
from  tables  below. 


TABLE  VI.  PANELS  IN  THE  SRB  FORWARD  SKIRT 


Shock 

Source 


Fwd  Skirt/ 
Frustum 
Separation 


Spectrum  Amplitudes 


B C 


Fwd 

Attach 

Bolt 


SRB  Station  Number  (X^)  of 
Component  


395  <Xb^407 
407  < Xb  ^ 419 
419  < Xb  < 443 
443  < Xb<491 
491  < < 530.  5 


D = Distance  from  Component  to 
ET/SRB  Fwd  Attach  Point  (in. ) 


0 < D^  12 
12  < D<  24 
24  < D < 48 
48  < D 


TABLE  VII.  SRB  FORWARD  SKIRT  BULKHFAD 


Shock 

Source 

D a Distance  to  Component  from 
SRB  Nose  Cone  Separation  Plano  (in.) 

0 <D<  12 

Fwd  Skirt/ 

12  < D < 24 

Frustum 

24  < D < 48 

Separation 

48  < D<  96 

96  <D 

Spectrum  Amplitudes 


30,  000 
15, 000 
7,  500 
3,  7-0 

X’  / .V 


G'a  Peak 


PYROTECHNIC  SHOCK  SPECTRUM  CRITERIA 
FOR  COMPONENTS  MOUNTED  TO  SPACE  SHUTTLE  STRUCTURE 


C 


SHOCK  SPECTRUM 


50  100  4K  lOK 

Frequeiicy  la  Hz 


100 

4000 


50  Hz  @ A G's  peak 
100  Hz  @ +12  dB/oct 
100  Hz  @ B G's  peak 
4000  Hz  @ +6  dB/oct 
10000  Hz  @ C G's  peak 


Note:  For  proper  spectrum^  use 
most  severe  of  applicable  levels 
from  tables  below. 


TABLE  VIII.  SRB  NOSE  CONE 


Shock 

SRB  Station  Number  (X^)  of 

Source 

Component 

395  > 383 

Fwd  Skirt/ 

383  > Xb^  371 
371  > Xb^  347 

Frustum 

347  > Xb^  299 

Separation 

299  > Xb^  275 
275  > Xb 

Spectrum  Amplitudes 


B C 


RfyEODOCffilUTV 

ORlOtNAL  PAOB  IB  POOR 


I 


SHOCK  SPECTRA  CRITERIA 

TABLE  IX.  SRB  WATER  LANDING  SHOCK  TEST  CRITERIA 

(Z  shocks /axis /mission) 


Half -Sine  Shock  Pulse 

SRB 

Longitudinal 

Lateral 

Sub- 

Structure 

Amplitude 

Duration 

Amplitude 

Duration 

Zone 

(G's  peak) 

(msec) 

(G's  peak) 

(msec) 

9-3 

9-2 

9-1 

8-5 

8-4 

Nose  Cap 
Frustum-Fwd 
Frustum -Aft 

Forward  Skirt  - 
Avionics  Panels 
Forward  Skirt  - 
Bulkhead 
Forward  Skirt  - 
Forward 
Forward  Skirt  - 
Mid 

Forward  Skirt  - 

N/A 

50 

50 

30 

30 

N/A 

50 

50 

150 

150 

N/A 

15 

15 

20 

20 

N/A 

100 

100 

100 

100 

8-3 

30 

150 

20 

100 

8-2 

30 

150 

20 

100 

8-1 

30 

150 

20 

100 

Aft 

7-4 

Forward  Fuel 
Cylinder  Bulkhead 
Forward  Fuel 

30 

150 

20 

100 

30 

150 

100 

7-3 

7 

Cylinder 

7-2 

Aft  Fuel  Cylinder 

30 

150 

1 

100 

7-1 

Aft  Fuel  Cylinder 

30 

150 

27 

100 

Bulkhead 

6-2 

Aft  Skirt 

30 

150 

27 

100 

6-1 

Nozzle 

30 

150 

27 

100 

Note;  Both  shocks  for  the  Longitudinal  direction  shall  be  applied  in  the 
flight  direction. 


34  3 


nnp- 


SHOCK  SPFCTRA  CRITERIA 


TABLE  X.  SRB  PARACHUTE  DEPLOYMENT  SHOCK  TEST  CRITERIA 

(2  shocks /axis /mission) 


Half -Sine  Shock  Pulse 


SRB 

Longitudinal 

Late 

Sub- 

Zone 

Structure 

Amplitude 
(G's  peak) 

Duration 
(m  sec) 

Amplitude 
(G's  peak) 

Duration 

(msec) 

9-3 

Nose  Cap 

N/A 

N/A 

N/A 

N/A 

9-2 

Frustum  - Fwd 

0.  8 

300 

8.  1 

300 

9-1 

Frustum  - Aft 

0.  8 

300 

8.  1 

300 

8-5 

Forward  Skirt  - 
Avionics  Panels 

3.  1 

300 

7.  3 

300 

8-4 

Forward  Skirt  - 
Bulkhead 

3.1 

300 

8.  1 

300 

8-3 

Forward  Skirt  - 
Forward 

3.  1 

300 

7.  3 

300 

8-2 

Forward  Skir-t  - 
Mid 

3.  1 

300 

7.  3 

300 

8-1 

Forward  Skirt  - 
Aft 

3.1 

300 

7.  3 

300 

7-4 

Forward  Fuel 
Cylinder  Bulkhead 

3.  1 

300 

7.  3 

300 

7-3 

Forward  Fuel 
Cylinder 

3.  1 

500 

1.  7 

300 

7-2 

Aft  Fuel  Cylinder 

3.  1 

500 

1.  7 

300 

7-1 

Aft  Fuel  Cylinder 
Bulkhead 

3.  1 

300 

2.  3 

300 

6-2 

Aft  Skirt 

3.  1 

300 

2.  3 

300 

6-1 

Nozzle 

3.  1 

300 

2.  3 

300 

SECTION  Vlli. 


ACOUSTIC  TEST  SPECIFICATIONS 


Zone  1 - ET  Aft  LHj  Bulkhead  (General  Specifications) 

external 

. _ . « j <5n*»rification  in  dB  re  20  pN/tn  ) 


(One-third  Octave  Band  Acoustic  Specification 


Geometric  Mean 
Frequency  (H^) 

5.0 
6.3 

8.0 
10.0 

12.5 
16.0 
?.0.0 

25.0 

31.5 

40.0 

50.0 

63.0 

80.0 

100.0 

125.0 

160.0 

200.0 

250.0 

315.0 

400.0 

500.0 

630.0 

800.0 
1000.0 

1250.0 

1600.0 
2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 

1 0000.0 

Overall  SPL 

Duration 


Lift-off 

127.0 

129.5 

131.5 

134.0 

136.0 

138.0 

140.0 

142.0 

144.0 
145.  5 

147.5 

149.0 

150.0 

151.0 

152.0 

153.0 

153.5 
154*0 

154.5 
154.5 

154.0 


In-flight  Fluctuating 
pressure 

142.0 

143.0 
144  J3 

145.0 
146.i) 

147.D 

147.5 

148.5 

149.5 

150.0 

151.0 

151.5 

151.5 

151.0 

149.5 

148.5 

147.0 

145.5 

144.5 

143.5 

142.5 


153.5 

141.5 

153.5 

140.0 

153.0 

139.0 

152.5 

137.5 

151.5 

136.0 

151.0 

135.0 

150.0 

133.5 

149.0 

132.0 

147.5 

130.5 

146.5 

129.0 

145.0 

128.0 

144.0 

127.0 

143.0 

126.0 

165.5 

161.5 

1 min 

2 min 

Oscillating 

Shock 

159.0 

158.0 

157.0 

156.0 

155.0 

154.0 

153.0 

152.0 

151.0 

150.0 
148^0 

146.0 

144.0 

142.0 

140.0 

138.0 

136.0 

134.0 

132.0 

130.0 

128.0 
126.0 

124.0 

122.0 
120.0 
118.0 
116.0 

114.0 

112.0 
110.0 
108.0 
106.0 

104.0 

102.0 

165." 

M/A 


Subzone  2-1  - ET  LHj  Tank  Cylinder,  Inboard  (Orbiter)  Side,  Aft 
Section  (General  Specifications) 

EXTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/m^) 


Geometric  Mean 


Frequency  (Hz) 

Lift-off 

5.0 

131.0 

6.3 

132.5 

8.0 

134.0 

10. 0 

135.5 

12.5 

136.5 

16.0 

138.0 

20.0 

139.0. 

25.0 

140.0 

31.5 

141.5 

40.0 

142.0 

50.0 

143.0 

63.0 

144.0 

80.0 

144.5 

100.0 

145.0 

125.0 

145.5 

160.0 

145.5 

200.0 

146.0 

250.0 

146.0 

315.0 

146.0 

400.0 

145.5 

500.0 

145.5 

630.0 

145.0 

800.0 

144.5 

1000.0 

143.5 

1250.0 

143*0 

1600.0 

142.0 

2000.0 

141.0 

2500.0 

140.0 

3150.0 

139.5 

4000.0 

138.5 

5000.0 

137.5 

6300.0 

137*0 

8000.0 

136.0 

10000.0 

135.0 

Overall  SPL 

158.0 

Duration 

1 min 

‘flight  Fluctuating 
Pressure 

Oscillating 

Shock 

125.0 

159.0 

126.0 

158.0 

127.0 

157.0 

128.0 

156.0 

129.0 

155.0 

130.0 

154.0 

131.0 

153.0 

132.0 

152.0 

133.  0 

151.0 

134.0 

150.0 

135.0 

148.0 

136.0 

146.0 

137.0 

144.0 

138.5 

142.0 

140.0 

140.0 

139.0 

138.0 

138.5 

136.0 

138.0 

134.0 

137.5 

132.0 

137.0 

130.0 

136.0 

128*0 

135.5 

126.0 

135.0 

124.0 

134.0 

122.0 

133.0 

120.0 

132.5 

118.0 

132.0 

116,0 

131.0 

114.0 

130.0 

112.0 

129.0 

110.0 

128.5 

108.0 

128.0 

106.0 

127.0 

104.0 

126.5 

102.0 

150.0 

165.5 

2 min 

N/A 

346 


I 


Subzone  2*2  - £T  LHj  Tank  Cylinder,  Outboard  Side,  Aft  Section 
(General  Specifications) 

EXTERNAL 

(One»third  Octave  Band  Acoustic  Specification  in  dB  re  20jiN/m^) 


Geometric  Mean 
Frequency  (Hz) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

5.0 

131.0 

127.5 

159.0 

6.3 

132.5 

129.0 

158.0 

8.0 

134.0 

130.5 

157.0 

10.0 

135.5 

132.0 

156.0 

12.5 

136.5 

133.5 

155.0 

16.0 

138.0 

134.5 

154.0 

20.0 

139.0 

136.0 

153.0 

'25.0 

140.0 

137.0 

152.0 

31.5 

141.5 

138.5 

151.0 

40.0 

142.0 

140.0 

150.0 

50.0 

143.0 

141.0 

148.0 

63.0 

144.0 

142.5 

146.0 

80.0 

144.5 

142.0 

144.0 

100.0 

145.0 

141.5 

142.0 

125.0 

145.5 

141.0 

140.0 

160.0 

145.5 

140.5 

138.0 

200.0 

146.0 

140.0 

136.0 

250.0 

146.0 

139.0 

134.0 

315.0 

146.0 

138.5 

132.0 

400.0 

145.5 

137.5 

130.0 

500.0 

145.5 

137.0 

128.0 

630.0 

145.0 

136*5 

126.0 

800.0 

144.5 

135.5 

124.0 

1000.0 

143.5 

134.5 

122.0 

1250.0 

143.0 

134.0 

120.0 

1600.0 

142.0 

133.0 

118.0 

2000.0 

141.0 

132.0 

116.0 

2500.0 

140.0 

131.0 

114.0 

3150.0 

139.5 

130.5 

112.0 

4000.0 

138.5 

129.5 

110.0 

5000.0 

137.5 

128.5 

108.0 

6300*0 

137.0 

128.0 

106.0 

8000. 0 

136.0 

127.0 

104.0 

10000.0 

135.0 

126.0 

102.0 

Overall  SPL 

158.0 

152.5 

165.5 

Duration 

1 min 

2 min 

N/A 

347 


5.0  130.0 

6.3  131.5 

8.0  133.0 

10.0  134.5 

12.5  135.5 

16*0  137.0 

20.0  138.0 

25.0  139.0 

31..5  140.0 

40.0  141.0 

50.0  142.0 

63.0  142.5 

80.0  142.5 

100.0  143.0 

125.0  143.5 

160.0  143*5 

200.0  143.5 

250.0  143.5 

315*0  143.0 

400.0  143.0 

500.0  142.5 

630.0  142.0 

800.0  141.5 

1000.0  141.0 

1250.0  140*0 

1600.0  139.5 

2000.0  138.5 

2500.0  137.5 

3150.0  137.0 

4000.0  136.0 

5000.0  135.0 

biOO.O  134.0 

8000. 0 133.0 

10000.0  132.0 

Ov*'rall  SPL  155.5 

Duration  I rnin 


141.5 

159.0 

142.0 

158.0 

142.5 

157..0 

143.0 

156.0 

143.5 

155.0 

144.0 

154.0 

144.0 

153.0 

144.5 

152.0 

145.0 

151.0 

145.5 

150.0 

146.0 

148.0 

147.0 

146.0 

148.0 

144.0 

149.0 

142.0 

149.5 

140.0 

150.  5 

138.0 

152.0 

136.0 

153*5 

1 34.  0 

155.  0 

132.0 

154.0 

130.0 

153.0 

128.0 

152.0 

126.0 

151.0 

124.0 

149.  5 

122.0 

149.0 

120.0 

148.0 

118.0 

147.0 

116.0 

l4o.  0 

1 14.0 

145.0 

112.0 

143.  5 

1 10.0 

142.  5 

108*0 

141.  5 

106*0 

140.  5 

104.0 

139.  3 

102.0 

164.0 

165.5 

2 min 

N/A 

i 


Subzone  2-4  - ET  LHj  Tank  Cylinder,  Outboard  Side,  Forward  Section 
(General  Specifications) 

EXTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  jjN/nn^) 


Geometric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off  _ 

Pressure 

Shock 

5.0 

130.0 

127.5 

159.0 

6.3 

131.5 

129.0 

158.0 

8.0 

133.0 

130.5 

157.0 

10.0 

134.5 

132.0 

156.0 

12.5 

135.5 

133.5 

155.0 

16.0 

137.0 

134.5 

154.0 

20.0 

138.0 

136.0 

153.0 

25.0 

139.0 

137.0 

152.0 

31.5 

140.0 

138.5 

151.0 

40.0 

141.0 

140.0 

150.0 

50.0 

142.0 

141.0 

148.0 

63.0 

142.5 

142.5 

146.0 

80.0 

142.5 

142.0 

144.0 

100.0 

143.0 

141.5 

142.0 

125.0 

143.5 

141.0 

140.0 

160.0 

143.5 

140.5 

138.0 

200.0 

143.5 

140.0 

136.0 

250,0 

143.5 

139.0 

134.0 

315.0 

143.0 

138.5 

132.0 

400.0 

143*0 

137.5 

130.0 

500.0 

142.5 

137.0 

128.0 

630.0 

142.0 

136.5 

126.0 

800.0 

141.5 

135.5 

124.0 

1000.0 

141.0 

134.5 

122.0 

1250.0 

140.0 

134.0 

120.0 

1600.0 

139.5 

133.0 

118.0 

2000.0 

138.5 

132.0 

1 16*  0 

2500.0 

137.5 

131.0 

114.0 

3150.0 

137.0 

130.5 

112.0 

4000.0 

136.0 

129.5 

110.0 

5000.0 

135.0 

128.5 

108.0 

6300.0 

134.0 

128.0 

106.0 

8000*0 

133,0 

127.0 

104.0 

10000.0 

132.0 

126.0 

102.0 

Overall  SPL 

155.5 

152.5 

165.  5 

Duration 

1 min 

2 min 

N/A 

340 


Zone  3 • ET  Intert&nk  Section  (General  Specifications) 

INTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  ^N/m^) 


Geometric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

5.0 

115.0 

122.5 

6.3 

116.5 

123.5 

8.0 

117.5 

124.0 

10.0 

H9.0 

125.  0 

N 

12.5 

120.0 

126.  5 

16.0 

121.0 

127.5 

O 

20.0 

122.5 

128.5 

25.0 

123.5 

130.  0 

T 

31.5 

129.0 

136.  5 

40.0 

134.0 

141.0 

50.0 

134.5 

141.0 

63.0 

135.0 

141.0 

80.0 

135.5 

141.0 

A 

100.0 

135.5 

141.  0 

125.0 

136.0 

141.0 

P 

160.0 

135.5 

140.5 

200.0 

135.5 

140.0 

P 

250.0 

135.5 

139.  0 

315.0 

135.0 

138.5 

L 

400.0 

134.5 

137.  5 

500.0 

132.5 

136.  0 

I 

630.0 

130.5 

134.  0 

800.0 

128.5 

132.0 

C 

1000.0 

127.0 

130.  0 

1250.0 

124.0 

128.  0 

A 

1600.0 

121.5 

126.0 

2000.0 

118.5 

123.  5 

B 

2500.0 

115.5 

121.  0 

3150.0 

112.5 

118.5 

L 

4000. 0 

109.5 

116.0 

5000.0 

107.0 

113,  5 

E 

6300.0 

104.0 

111.5 

8000. 0 

101.0 

109.  0 

10000.0 

98*0 

106.  5 

Overall  SPL 

146.5 

151.5 

EXiration 

1 min 

2 min 

I 


Subxone  3-1  - ET  Intertank  Section,  Panels  1,  2,  and  3 (General 
Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  |iN/m^) 


Geometric  Mean 
Frequency  (Hz) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

5.0 

130.0 

139.0 

159.0 

6.3 

131.5 

141.0 

158.0 

8.0 

132.5 

143.0 

157.0 

10.0 

134.0 

145.0 

156.0 

12.5 

135.0 

147.0 

155.0 

16.0 

136.0 

149.0 

154.0 

20.0 

137.5 

151.0 

153.0 

25.0 

138.5 

153.0 

152.0 

31.5 

139.0 

155.0 

151.0 

40.0 

140.0 

155*0 

150.0 

50.0 

140.5 

154.0 

148.0 

63.0 

141.0 

152.5 

146.0 

80.0 

141.5 

151.0 

144.0 

100.0 

141.5 

149.5 

142.0 

125.0 

142.0 

148.0 

140.0 

160.0 

141.5 

147.0 

138.0 

200.0 

141.5 

145.5 

136.0 

250.0 

141.5 

144.5 

134.0 

315.0 

141.0 

144.0 

132.0 

400.0 

140.5 

143.0 

130.0 

500.0 

140.0 

142.0 

128.0 

630.0 

139.5 

141.5 

126.0 

800.0 

139.0 

141.0 

124.0 

1000.0 

138.0 

140.5 

122.0 

1250.0 

137.5 

140.0 

120.0 

1600.0 

136.5 

139.5 

118.0 

2000.0 

135.5 

139*0 

116.0 

2500.0 

134.5 

138.5 

114.0 

3150.0 

133.5 

138.5 

112.0 

4000.0 

132.5 

138.0 

110.0 

5000.0 

132.0 

138.0 

108.0 

6300.0 

131.0 

137.5 

106.0 

8000. 0 

130.0 

137.0 

104.0 

10000.0 

129.0 

137.0 

102.0 

Overall  SPL 

153.5 

163.5 

165.5 

Duration 

1 min 

Z min 

N/A 

351 


Subzone  3-2  - ET  Intertank  Section«  Panels  4 and  5 (General 
Specifications) 

EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20 


Geometric  Mean 
Frequency  (Hz) 


5.0 
6.3 

8.0 

10.0 

12.5 

16.0 

20.0 

25.0 

31.5 

40.0 

50.0 

63.0 

80.0 

100.0 

125.0 

160.0 

200.0 

250.0 

315.0 

400.0 

500.0 

630.0 

800.0 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 

10000.0 

Overall  SPL 

Duration 


In-flight  Fluctuating  Oscillating 
Pressure  Shock 


Lift-off 

Pressu 

130.0 

141.5 

131.5 

142.5 

132.5 

143.0 

134.0 

143.5 

135.0 

144.5 

136.0 

145.0 

137.5 

146.0 

138.5 

146.5 

139.0 

147.0 

140.0 

148.0 

140.5 

148.5 

141.0 

149.0 

141.5 

150.0 

141.5 

150.  5 

142.0 

151.0 

141.5 

150.5 

141.5 

150.0 

141.5 

149.0 

141.0 

148.  5 

140.5 

148.0 

140.0 

148.0 

139.5 

147.  5 

139.0 

147.  0 

138.0 

147.0 

137.5 

146.5 

136.5 

146.0 

135.5 

145.  5 

134.5 

145.0 

133.5 

144.5 

132.5 

144.0 

132.0 

143.5 

131.0 

143.5 

130,0 

143.0 

129.0 

142.5 

2 min 


i 


Subzone  3-3  • £T  Intertank  Section,  Panels  6*  7,  and  8 (General . 
Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/m^) 


Geometric  Mean 
Frequency  (Hz) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

5,0 

130.0 

127.0 

159.0 

6.3 

131.5 

128.5 

158.0 

8.0 

132.5 

130.0 

157.0 

10.0 

134.0 

131.5 

156.0 

12.5 

135.0 

133.0 

155.0 

16.0 

136.0 

134.5 

154.0 

20.0 

137.5 

136.0 

153.0 

25.0 

138.5 

137.5 

152.0 

31.5 

139.0 

139.0 

151.0 

40.0 

140.0 

141.0 

150.0 

50.0 

140.5 

143.0 

148.0 

63.0 

141.0 

144.5 

146.0 

80.0 

141.5 

144.0 

144.0 

100.0 

141.5 

143.0 

142.0 

125.0 

142.0 

142.0 

140.0 

160.0 

141.5 

141.0 

138.0 

200.0 

141.5 

140.5 

136.0 

250.0 

141.5 

139.5 

134.0 

315.0 

141.0 

139.0 

132.0 

400.0 

140.5 

138.5 

130.0 

500.0 

140.0 

138.0 

128.0 

630.0 

139.5 

138.0 

126.0 

800.0 

139.0 

137.0 

124.0 

1000.0 

138.0 

136.5 

122.0 

1250.0 

137.5 

136.0 

120.0 

1600.0 

136.5 

135.5 

118.0 

2000.0 

135*5 

135.0 

116.0 

2500.0 

134.5 

134.  5 

114.0 

3150.0 

133.5 

134.0 

112.0 

4000.0 

132.5 

133.5 

110.0 

5000.0 

132.0 

133.0 

108.0 

6300.0 

131.0 

132.5 

106.0 

8000. 0 

130.0 

131.5 

104.0 

10000.0 

129.0 

131.0 

102.0 

Overall  SPL 

153.5 

154.0 

1 fa5,  5 

Duration 

1 min 

2 m’n 

N7A 

3^3 


Z6ne  4 - ET  LOX  T«ik  Cylindrical  Section  (General  Specifications) 

EXTERNAL 

(One«third  Octave  Band  Acoustic  Specification  in  dB  re  20  |jN/tn*) 
Geometric  Mean  In-flight  Eluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

5.0 

130.0 

137.0 

159.0 

6.3 

131.5 

138.0 

158.0 

8.0 

132.5 

139.0 

157.0 

10.0 

134.0 

140.0 

156.0 

12.5 

135.0 

141.0 

155.0 

16.0 

136.0 

142.0 

154.0 

20.0 

137.5 

143.0 

153.0 

25.0 

138.5 

144.0 

152.0 

31.5 

139.0 

145.0 

151.0 

40.0 

140.0 

146.0 

150.0 

50.0 

140.5 

147.0 

148.0 

63.0 

141.0 

148.0 

146.0 

80.0 

141.5 

149.0 

144.0 

100.0 

141.5 

150.0 

142.0 

l?5.0 

142.0 

150.0 

140.0 

160.0 

141.5 

149.5 

138.0 

200.0 

141.5 

148.5 

136.0 

250.0 

141.5 

148.0 

134.0 

315.0 

141.0 

147.0 

132.0 

400.0 

140.5 

145.5 

130.0 

500.0 

140.0 

144.5 

128.0 

630.0 

139.5 

143.5 

126.0 

800.0 

139.0 

143.0 

124.0 

1000.0 

138.0 

142.0 

122.0 

1250.0 

137.5 

141.0 

120.0 

1600.0 

136.5 

140.0 

118.0 

2000.0 

135.5 

139.5 

116.0 

2500.0 

134.5 

139.0 

114.0 

3150.0 

133.5 

138.5 

112.0 

4000.0 

132.5 

138.0 

110.0 

5000.0 

132.0 

138.0 

108.0 

6300*0 

131.0 

137.5 

106.0 

8000. 0 

130.0 

137.0 

104.0 

10000.0 

129.0 

136.5 

102.0 

Overall  SPL 

153.5 

160.0 

165.5 

Duration 

1 min 

2 min 

N/A 

354 


I 


Zone  5 - ET  Ogive  and  Nose  Cap  (General  Specifications) 

external 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  y,N/m 


Geometric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

5.0 

130.0 

137.0 

159.0 

6.3 

131.5 

138.0 

158.0 

8.0 

132.5 

139.0 

157.0 

10.0 

134.0 

140.0 

156.0 

12.5 

135.0 

141.0 

155.0 

16.0 

136.0 

142.0 

154.0 

20.0 

137.5 

143.0 

153.0 

25.0 

138.5 

144.0 

152.0 

31.5 

139.0 

145.0 

151.0 

40.0 

140.0 

146.  0 

150.0 

50.0 

140.5 

147.0 

148.0 

63.0 

141.0 

148.0 

146.0 

80.0 

141.5 

149.0 

144.0 

100.0 

141.5 

150.0 

142.0 

125.0 

142.0 

150.0 

140.0 

160.0 

141.5 

149.5 

138.0 

200.0 

141.5 

148.  5 

136.0 

250.0 

141.5 

148.0 

134.0 

315.0 

141.0 

147.0 

132.0 

400.0 

140.5 

145.5 

130.0 

500.0 

140.0 

144.5 

128.0 

630.0 

139.5 

143.5 

126.0 

800.0 

139.0 

143.0 

124.0 

] >00. 0 

138.0 

142.0 

122.0 

1250.0 

137.5 

141.0 

120.0 

1600.0 

136.5 

140.0 

118.0 

2000. 0 

135.5 

139.5 

116.0 

2500.0 

134.5 

139.0 

114.0 

3150.0 

133.5 

138.  5 

112.0 

4000.0 

132.5 

138.0 

110. 0 

5000.0 

132.0 

138.0 

108.0 

6300.0 

131,0 

1 37.  5 

106.0 

8000. 0 

130.0 

137.0 

104.0 

10000.0 

129.0 

13b.  5 

102.0 

Overall  SPL 

153.5 

160.  0 

165.3 

Duration 

1 min 

2 min 

N/A 
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Subzone  6-1  - SRB  Nozzle --Stations  1990-1830  (General  Specifications) 

INTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  ^,N/tn*) 


Geometric  Mean 
Frequency  (HZ) 

Lift-off 

5.0 

6.3 

8*0 

10.0 

N 

12*5 

16.0 

0 

20.0 

25.0 

T 

31.5 

40.0 

50.0 

63.0 

80.0 

A 

100.0 

125.0 

P 

160.0 

200.0 

P 

250.0 

315.0 

L 

400.0 

500.0 

I 

630.0 

800.0 

C 

1000.0 

1250.0 

A 

1600.0 

2000.0 

B 

2500.0 

3150.0 

L 

4000.0 

5000  0 

E 

6300*0 

8000.0 

10000.0 

Overd.ll  SPL 

N/A 

Duration 

N/A 

In-flight  Fluctuating 
Pressure 


N 

O 

T 

A 

P 

P 

L 

I 

C 

A 

B 

L 

E 

N/A 

N/A 


Oscillating 


Shock 

Reentry 

153. 5 

L54.5 

156.5 

N 

158.5 

L59.0 

O 

164.0 

169.5 

T 

165.0 

162.5 

164.0 

164.5 

166.0 

A 

166.5 

165.0 

P 

173.0 

177.5 

P 

167.0 

167.0 

L 

171.0 

165.5 

I 

164.5 

164.0 

C 

163.0 

162.0 

A 

161.0 

160.0 

B 

159.0 

158.0 

L 

157.0 

156.0 

E 

155.0 

154.0 

153.0 

152.0 

N/A 

182.0 

N/A 

60  sec  plus 

30  sec  per 

mission 
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Subione  6>1  > SKB  Nozzle --Stations  1990-1830  (General  Specifications) 

EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  ^N/ni^) 


Geonnetric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

Reentry 

5.0 

132.0 

142.5 

159.0 

153*0 

6.3 

133.0 

143.5 

158.0 

156.0 

8.0 

134.J0 

144.5 

157.0 

157.5 

10.0 

135.5 

145.5 

156.0 

161.0 

12.5 

137a) 

146.5 

155.0 

158.0 

16.0 

138.0 

14-7.  5 

154.0 

157.5 

20.0 

139.5 

148.5 

153.0 

159.5 

25.0 

141.0 

149.5 

152.0 

158.0 

31.5 

142.0 

150.0 

151.0 

157*0 

40.0 

143.5 

151.0 

150.0 

157.5 

50.0 

144.5 

152.0 

148.0 

157.5 

63.0 

145.5 

153.0 

146.0 

157.5 

80.0 

146.0 

152.0 

144.0 

156.5 

100.0 

146.5 

151.0 

142.0 

156.0 

125.0 

147.0 

150.5 

140.0 

157.0 

160.0 

147.5 

149.  5 

138.0 

157.  5 

200.0 

147.5 

149.0 

136.0 

157.5 

250.0 

147.5 

148.0 

134.0 

156.  5 

315.0 

147.0 

147.  0 

132.0 

159.5 

400.0 

147.0 

146.0 

130.0 

157.  0 

500.0 

146.5 

145.0 

128.0 

155.  5 

630.0 

146.0 

144.0 

126.0 

154.0 

800.0 

145.5 

143.5 

124.0 

154.  0 

1000.0 

145.0 

143.  0 

122.0 

153.0 

1250.0 

144.5 

142.0 

120.0 

152.0 

1600.0 

144.0 

141.5 

118.0 

151.  0 

2000.0 

143.5 

141.0 

116.0 

150.  0 

2500*0 

143.0 

140,  5 

114.0 

149.0 

3150.0 

142.0 

140.0 

112.0 

148.0 

4000.0 

141.0 

139.5 

110*0 

147.  0 

5000.0 

140.0 

139.0 

108.0 

146.0 

6300.0 

139.0 

138.0 

106.0 

145.0 

8000.0 

138.0 

137.5 

104.0 

144.0 

10000.0 

137.0 

137.0 

102.0 

143.  0 

Overall  SPL 

159.5 

162.5 

165.  5 

172.  0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  per 

40  sec  per 

30  sec  per 

mission 

mission 

mission 
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Subzone  6-2  - SRB  Aft  Skirt- -Stations  1930<*1837  (General  Specifications) 

INTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/m^) 


Geometric  Mean  In-flight  fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

Reentry 

5.0 

134.0 

6.3 

136.0 

8.0 

141.5 

10.0 

N 

N 

N 

143.0 

12.5 

139.0 

16.0 

O 

O 

O 

137.0 

20jO 

136.5 

25.0 

T 

T 

T 

135.0 

31.5 

133.0 

40a) 

134.0 

50.0 

134.5 

63.0 

134.0 

o 

« 

o 

00 

A 

A 

A 

134.0 

100.0 

135.5 

125.0 

P 

P 

P 

141.0 

160.0 

143.5 

200.0 

P 

P 

P 

138.0 

250.0 

137.5 

315.0 

L 

L 

L 

137.5 

400.0 

137.5 

500.0 

I 

1 

I 

137.5 

630.0 

137.0 

800.0 

C 

C 

C 

137.0 

1000.0 

136.  5 

1250.0 

A 

A 

A 

135.5 

1600.0 

• 

134.5 

2000.0 

B 

B 

B 

133.5 

2500.0 

132.5 

3150.0 

L 

L 

L 

131.5 

4000.0 

130.5 

5000. 0 

E 

E 

E 

129.5 

6300.0 

128.5 

8000. 0 

127.5 

10000.0 

126.5 

Overall  SPL 

N/A 

N/A 

N/A 

152.5 

Duration 

N/A 

N/A 

N/A 

60  sec  plus 
30  sec  per 
mission 
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Sub^ons  6*2  • SRS  Aft  Skirt"St3tions  1930"  1837  (Csnsrsil  SpccificcitionG) 

EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  |xN/tn^) 


Geometric  Mean 
Frequency  (Hz) 


In-flight  Fluctuating 
Lift-off  Pressure 


Oscillating 

Shock 


Subzone  7-1  • SRB  Aft  Fuel  Bulkhead- -Stations  1875-1818  (General 
Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  |JkN/tn^) 


Geometric  Mean 
Frequency  (Hz) 

Lift*off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

Reentry 

5.0 

134.0 

6.3 

136.0 

8.0 

141.5 

10.0 

N 

N 

N 

143.0 

12.5 

139.0 

16.  JO 

O 

0 

O 

137.0 

20.0 

136.  5 

25.0 

T 

T 

T 

135.0 

31.5 

133.0 

40.0 

134.0 

50.0 

134.5 

63.0 

134.0 

80.0 

A 

A 

A 

134.0 

100.0 

135.5 

125.0 

P 

P 

P 

141.0 

160.0 

143.5 

200.0 

P 

P 

P 

138.0 

250.0 

137.5 

315.0 

L 

L 

L 

137.5 

400.0 

137.5 

500.0 

I 

I 

I 

137.5 

630.0 

137.0 

800.0 

C 

C 

C 

137.0 

1000.0 

136.5 

1250.0 

A 

A 

A 

135.  5 

1600.0 

134.5 

2000.0 

B 

B 

B 

133.5 

2500.0 

132.5 

3150.0 

L 

L 

L 

131.5 

4000. 0 

130.5 

5000.0 

E 

E 

E 

129.  5 

6300.0 

128.5 

8000.  0 

127.5 

10000.0 

126.5 

Overr.ll  SPL 

152.5 

Duration 

60  sec  plus 

30  sec  per 

mission 
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Subzone  7*2  • SRB  Aft  Fuel  Cylinder **Stations  1837*1180  (General 
(Specifications) 


EXTERNAL 

(One* third  Octave  Band  Acoustic  Specification  in  dB  re  20  ^N/m^) 


Geometric  Mean 
Frequency  (HZ) 

Lift*  off 

5.0 

132.0 

6.3 

133.0 

8.0 

134.0 

10.0 

135.5 

12.5 

137.0 

16.0 

138.0 

20.0 

139.5 

25.0 

141.0 

31.5 

142.0 

40.0 

143.5 

50.0 

144.5 

63.0 

145.5 

80.0 

146.0 

100.0 

146.5 

125*0 

147.0 

160.0 

147.5 

200.0 

147.5 

250.0 

147.5 

315.0 

147.0 

400.0 

147.0 

500.0 

146.5 

630.0 

146.0 

800.0 

145.5 

1000.0 

145*0 

1250.0 

144  5 

1600.0 

144*0 

2000*0 

143*5 

2500.0 

143.0 

3150.0 

142.0 

4000*0 

141.0 

5000.0 

140.0 

6300.0 

139.0 

8000*0 

138.0 

lOOOO.O 

137.0 

In-flight  Fluctuating 
Pressure 

130.5 

131.5 

132.5 

133.5 

134.5 

135.5 

136.5 

137.5 

138.5 
139*0 

• 140.0 

141.0 

142.0 

143.0 

144.0 

144.0 
144.  5 

145.0 

145.0 

144.5 

144.0 
143*5 

142.5 

142.0 
141*0 

140.5 

140.0 

139.0 

138.0 

137.5 

137.0 

136.0 
135.  5 

135.0 


Oscillating 

Shock  Reentry 


159.0 

151.5 

158.0 

152.5 

157.0 

153.5 

156.0 

154.5 

155.0 

155.5 

154.0 

156.5 

153.0 

157.  5 

152^ 

158*5 

151.0 

159.5 

150*0 

160.5 

148.0 

162.0 

146.0 

162.5 

144.0 

163.5 

142.0 

164.0 

140.0 

164.0 

138.0 

164.5 

136.0 

164.0 

134.0 

163.5 

132.0 

163.  0 

130*0 

162.  0 

128.0 

161.  0 

126.0 

160.  0 

124.0 

159.0 

122.0 

158.  0 

120.0 

157.0 

118.0 

156.0 

116.0 

155.0 

114.0 

154.  0 

112.0 

153.0 

110.0 

152.  0 

108.0 

151.  0 

106.0 

150.0 

104.0 

149.0 

102.0 

148.  0 

165.5 

175.0 

N/A 

60  sec  plus 
30  sec  per 

rr : ssion 

Overall  SPL 
Duration 


159.5 

50  sec  plus 
10  sec  per 
mission 


156.  0 

80  sec  plus 
40  sec  per 
mission 


3b  1 


i 


Subzone  7-2-1  - SRB/ET  Attach  Ring--Station  1511  (General 
Specifications) 

EXTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  ixN/m^) 


Geometric  Mean 
Ftequency  (Hz) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

Reentry 

5.0 

132.0 

130.5 

159*0 

148.0 

6.3 

133.0 

131.5 

158*0 

149.0 

8.0 

134.0 

132.5 

157*0 

150.0 

10.0 

135.5 

133.5 

156.0 

151.5 

12.5 

137.0 

134.5 

155.0 

152.5 

16.0 

138.0 

135.5 

154.0 

153.5 

20.0 

139.5 

136.5 

153.0 

154.5 

25.0 

141.0 

137.5 

152.0 

156.0 

31.5 

142.0 

138.5 

151.0 

157.0 

40.0 

143.5 

139.0 

150.0 

158.0 

50.0 

144.5 

140,0 

148.0 

159.0 

63.0 

145.5 

141.0 

146.0 

160.5 

80.0 

146.0 

142.0 

144.0 

161.5 

100.0 

146.5 

143.0 

142.0 

162.0 

125.0 

147.0 

144.0 

140.0 

162.5 

160.0 

147.5 

144.0 

138.0 

163.0 

200.0 

147.5 

144.5 

136,0 

163.0 

250.0 

147.5 

145.0 

134.0 

163.0 

315.0 

147.0 

145.0 

132.0 

163.0 

400.0 

147.0 

144*5 

130.0 

162.5 

500.0 

146.5 

144.0 

128.0 

161.5 

630.0 

146.0 

143.5 

126.0 

161.0 

800.0 

145.5 

142.5 

124.0 

159.5 

1000.0 

145.0 

142.0 

122.0 

158.5 

1250.0 

144.5 

141.0 

120.0 

157.5 

1600.0 

144.0 

140*5 

118.0 

156*5 

2000.0 

143.5 

140.0 

116.0 

155.0 

2500.0 

143.0 

139.0 

114.0 

154*0 

3150.0 

142.0 

138,0 

112.0 

153.0 

4000.0 

141.0 

137.5 

110.0 

152.0 

5000.0 

140.0 

137.0 

108.0 

151.0 

6300.0 

139.0 

136.0 

106.0 

150.0 

8000.0 

138*0 

135.5 

104.0 

149.0 

10000.0 

137.0 

135.0 

102.0 

148.0 

Overall  SPL 

159.5 

156.0 

165.5 

174.0 

Duration 

50  sec  plus 
10  sec  per 
mission 

80  sec  plus 
40  sec  per 
mission 

N/A 

60  sec  plu! 
30  sec  per 
mission 
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Subzone  7-3  - SRB  Forward  Fuel  Cylinder --Stations  1180-524  (General 
Specifications) 


EXTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  |xN/m^) 


Geometric  Mean 
Frequency  (Hz) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

Reentry 

5.0 

133.0 

130.5 

159.0 

147.0 

6.3 

134.0 

131.5 

158.0 

149.0 

8.0 

135.0 

132.5 

157.0 

151.5 

10.0 

136.0 

133.5 

156.0 

153.0 

12.5 

137.5 

134.5 

155.0 

154.0 

16.0 

138.0 

135.5 

154.0 

153.0 

20.0 

139.0 

136.5 

153.0 

151.5 

25.0 

140.0 

137.5 

152.0 

151.0 

31.5 

141.5 

138.5 

L51.0 

151.0 

40.0 

142.0 

139.0 

150.0 

151.5 

50.0 

143.0 

140.0 

148.0 

153.0 

63.0 

144.0 

141.0 

146.0 

154.5 

80.0 

144.5 

142.0 

144.0 

156.0 

100.0 

144.5 

143.0 

142.0 

157.0 

125.0 

144.5 

144.0 

140.0 

157.5 

160.0 

144.5 

144.0 

138.0 

156.0 

200.0 

144.5 

144.5 

136.0 

154.0 

250.0 

144.5 

145.0 

134.0 

153.0 

315.0 

144.0 

145.0 

132.0 

151.0 

400.0 

144.0 

144.  5 

130.0 

149.0 

500.0 

143.0 

144.0 

128.0 

147.0 

630.0 

142.5 

143.  5 

126.0 

145.0 

800.0 

142.0 

142.5 

124.0 

142.5 

1000.0 

141.5 

142.0 

122.0 

140.0 

1250.0 

140.5 

141.0 

120.0 

138.5 

1600.0 

140.0 

140.5 

118.0 

136.5 

2000. 0 

139.0 

140.0 

116.0 

134.5 

2500.0 

138.5 

139.0 

114.0 

132.5 

3150.0 

137.5 

138.0 

112.0 

130.5 

4000. 0 

136.0 

137.5 

110. 0 

128.5 

5000. 0 

135.0 

137.0 

108.0 

127.0 

6300.0 

134.0 

136.0 

106.0 

125.0 

8000.0 

133.5 

135.5 

1 04.  0 

123.0 

10000.0 

132.5 

1 35.  0 

102.0 

121.0 

Overall  SPL 

156.5 

156.  ) 

165.5 

167.0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  per 

40  See  per 

30  sec  per 

mission 

mission 

ni  i s s i on 
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Subzone  7-4  - SRB  Forward  Fuel  Bulkhead --Stations  531-486  (General 
Specifications) 

EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/m^) 


Geometric  Mean 
Frequency  (Hz) 


5.0 
6.3 

8.0 

10.0 

12.5 

16.0 

20.0 

25.0 

31.5 

40.0 

50.0 

63.0 

80.0 

100. 0 

125.0 

160.0 

200.0 
250.  C 
315. C 
400.  C 
500.  C 

630.0 
800.  C 

1000.0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 

10000.0 

Overall  SPL 

Duration 


Lift-off 


In-flight  Fluctuating  Oscillating 
Pressure  Shock 


I 


Zone  8 - SRB  Forward  Skirt- -Stations  524-395  (General  Specifications) 

INTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  |iN/m^) 


Geometric  Mean 
Frequency  (Ha) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

Reentry 

5.0 

106.0 

105.5 

123.0 

6.3 

108.5 

107.5 

126.0 

8.0 

110.5 

110.0 

129.0 

10.0 

113.0 

112.0 

N 

131.5 

12.5 

115.5 

114.5 

134.0 

16.0 

117.5 

116.5 

O 

135.5 

20.0 

119.5 

118.5 

137.5 

25.0 

121.5 

120.5 

T 

137.5 

31.5 

123.5 

122.5 

138.0 

40.0 

125.5 

124.5 

139.0 

50.0 

127.5 

126.5 

139.0 

63.0 

129.0 

128.5 

139.5 

80.0 

131.0 

131.0 

A 

140.0 

100.0 

132.5 

133.0 

140.5 

125.0 

133.5 

135.0 

P 

141.0 

160.0 

134.5 

136.0 

141.  5 

200.0 

134.5 

136.5 

P 

141.5 

250.0 

134.0 

137.0 

141.5 

315.0 

134.0 

137.0 

L 

141.5 

400.0 

132.5 

135.  5 

140.5 

500.0 

131.0 

134.0 

1 

139.0 

630.0 

129.5 

132.  5 

137.  0 

800.0 

127.5 

130.  5 

C 

134.  5 

1000.0 

126.0 

129.0 

133.0 

1250.0 

124.0 

127.0 

A 

130.  5 

1600.0 

122.0 

125.5 

128.0 

2000. 0 

120.5 

124.0 

B 

126.0 

2500.0 

118.5 

122.0 

123.  5 

3150.0 

116.0 

119.5 

L 

120.  5 

4000.0 

113.5 

117.  5 

117.  5 

5000.0 

111*5 

116.0 

E 

115.  0 

6300.0 

108.  5 

113.5 

111.5 

8000. 0 

106.0 

111.5 

109.  0 

10000.0 

104.0 

110.0 

1 06.  5 

Overall  SPL 

144.0 

H6.0 

152.  5 

Duration 

50  sec  plus 
10  sec  p'.:r 
mission 

80  sec  plus 
40  sec  per 
mis  sion 

60  sec  plus 
^0  set.  per 
m 1 .5  .s  I on 

3n-^ 
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Subzone  8-1  - 


SRB  Fofward  Skirt- -Stations  524-485  (General 
Specifications) 

EXTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  jiN/rh*) 


Geomotric  Mean 
F r equency  (Hz) 


5*0 

6.3 

8.0 

10.0 

12.5 

16.0 

20.0 

25.0 

31.5 

40.0 

50.0 

63.0 

80.0 

100.0 

125.0 


In-flight  Fluctuating  Oscillating 
Pressure  Shock 


30.5 

31.5 

32.5 

33.5 


Reentry 


Subzone  6-2  - SRB  Forward  Skirt- -Stations  484-434  (General 
Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  p.N/m*) 


Geometric  Mean 


In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

Reentry 

5.0 

131.0 

130.5 

159.0 

148.0 

6.3 

132.5 

131.5 

158.0 

150.0 

8.0 

133.0 

132.5 

157.0 

151.5 

10.0 

134.5 

133.5 

156.0 

153.0 

12.5 

135.5 

134.5 

155.0 

153.5 

16.0 

136.5 

135.  5 

154.0 

154.5 

20.0 

137.5 

136.5 

153.0 

155.0 

25.0 

138.5 

137.5 

152.0 

154.5 

31.5 

139.5 

138.5 

151.0 

154.0 

40.0 

140.0 

139.0 

150.0 

153.5 

50.0 

141.0 

140.0 

148.0 

152.5 

63.0 

141.5 

141.0 

146.0 

152.0 

80.0 

142.0 

142.0 

144.0 

151.0 

100.0 

142.5 

143.0 

142.0 

150.0 

125.0 

142.5 

144.0 

140.0 

149.0 

160.0 

142.5 

144.0 

138.0 

148.0 

200.0 

142.5 

144.  5 

136.0 

147.0 

250.0 

142.0 

145.0 

134.0 

146.0 

315.0 

142.0 

145.0 

132.0 

145.0 

400.0 

141.5 

144.5 

130.0 

144.0 

500.0 

141.0 

144.0 

128.0 

143.0 

630.0 

140.5 

143.5 

126.0 

141.5 

800.0 

139.5 

142.5 

124.0 

140.0 

1000.0 

139.0 

142.0 

122.0 

138.5 

1250.0 

138.0 

141.0 

120.0 

137.5 

1600.0 

137.0 

140.5  • 

118.0 

135.5 

2000.0 

136.5 

140.0 

116.0 

134.5 

2500.0 

135.5 

139.0 

114.0 

133.0 

3150.0 

134.5 

138.0 

112.0 

131.  5 

4000.0 

133.5 

137.5 

110.0 

130.0 

5000.0 

132.5 

137.0 

108.0 

128.5 

6300.0 

131.0 

136.0 

106.0 

127.0 

8000.  0 

130.0 

135.5 

104.0 

126.0 

10000.0 

129.0 

135.0 

102.0 

124.  5 

Overall  SPL 

154.5 

1 5o.  0 

165.5 

165.  0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  p«.-r 

40  sec  per 

30  sec  per 

mission 

mi  ssion 

mission 

Subzone  8-3  - SRB  Forward  Skirt- -Stations  433-395  (General 
Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  jiN/m^) 


Geometric  Mean 
Frequency  (Hz) 

Lift-off 

In-flight  Fluctuating 
Pressure 

Oscillating 

Shock 

Reentry 

5.0 

131.0 

130.5 

159.0 

148.0 

6.3 

132.5 

131.5 

158.0 

149.0 

8.0 

133.0 

132.5 

157.0 

150.5 

10.0 

134.5 

133.5 

156.0 

151.*= 

12.5 

135.5 

134.5 

155.0 

152.0 

16.0 

136.5 

135.5 

154.0 

152.5 

20.0 

137.5 

136.5 

153.0 

153.0 

25.0 

138.5 

137.5 

152.0 

153.0 

31.5 

139.5 

138.5 

151.0 

153.5 

40.0 

140.0 

139.0 

150.0 

153.0 

50.0 

141.0 

140.0 

148.0 

152.5 

63.0 

141.5 

141.0 

146.0 

152.0 

80.0 

142.0 

142.0 

144.0 

151.5 

100.0 

142.5 

143.0 

142.0 

151.0 

125.0 

142.5 

144.0 

140.0 

151.0 

160.0 

142.5 

144.0 

138.0 

151.5 

200.0 

142.5 

144.5 

136.0 

152.0 

250.0 

142.0 

145,0 

134.0 

153.0 

315.0 

142.0 

145.0 

132.0 

154.0 

400.0 

141.5 

144.5 

130.0 

154.0 

500.0 

141.0 

144.0 

128,0 

154.0 

630.0 

140.5 

143.5 

126.0 

153.0 

800.0 

139.5 

142.5 

124.0 

151.5 

1000.0 

139.0 

142,0 

122.0 

151.  0 

1250.0 

138.0 

141.0 

120.0 

149.  5 

1600.0 

137.0 

140.5 

118.0 

148.0 

2000.0 

136.5 

140.0 

116.0 

147.  0 

2500.0 

135.5 

139.0 

114*0 

145.  5 

3150.0 

134.5 

138.0 

112.0 

144.0 

4000.0 

133.5 

137.5 

110,0 

142.  5 

5000.0 

132.5 

137.0 

108,0 

141.  0 

6300.0 

131.0 

136.0 

106.0 

139.0 

8000.0 

130.0 

135.5 

104.0 

138.  0 

10000.0 

129.0 

135.0 

102.0 

136.  5 

Overall  SPL 

154.5 

156.0 

165.5 

166.  5 

Duration 

50  sec  plus 
10  sec  per 
mission 

80  sec  plus 
40  sec  per 
mission 

N/A 

60  sec  plu! 
iO  sec  per 
mission 

4 


Zone  9 - SRB  Frustum  and  Nose  Cone --Stations  395-200  (General 
Specifications) 


INTERNAL 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/rn*) 

Geometric  Mean 

In-flight  Fluctuating 

Oscillating 

Frequency  (Hz) 

Lift-Off 

Pressure 

Shock 

Reentry 

5.0 

13x.O 

124.5 

139.5 

6.3 

132.0 

125.0 

140.0 

8.0 

132.0 

125.5 

140.5 

10.0 

132.5 

125.5 

N 

140.5 

12.5 

132.0 

125.0 

140.0 

16.0 

131.0 

124.5 

0 

139.0 

20.0 

130.0 

123.0 

137.0 

25.0 

128.5 

121.5 

T 

134.5 

31.5 

126.5 

120.0 

132.0 

40.0 

125.0 

118.0 

130.5 

50.0 

122.5 

116.0 

127.0 

63.0 

123.0 

117.0 

126.5 

80.0 

123.5 

118.0 

A 

126.0 

100.0 

123.5 

119.0 

126.5 

125.0 

124.0 

120.0 

P 

126.0 

160.0 

123.5 

120.0 

126.  0 

200.0 

123.5 

120.5 

P 

125.0 

250.0 

123.5 

121.0 

124.  5 

315.0 

123.0 

121.0 

L 

124.0 

400.0 

122.5 

120.5 

122.0 

500.0 

122.0 

120.0 

I 

121.0 

630.0 

121.5 

119.5 

119.5 

800.0 

121.0 

118.5 

C 

118.0 

1000.0 

120.0 

118.0 

116.5 

1250.0 

119.5 

117.0 

A 

115.0 

1600.0 

118.5 

116.5 

114.0 

2000.0 

117.5 

116.0 

B 

112.  5 

2500.0 

116.5 

115.0 

111.  0 

3150.0 

114.5 

113.0 

L 

108.  5 

4000.0 

111.5 

110.5 

105.0 

5000. 0 

109.0 

108.0 

E 

101.5 

6300.0 

106.0 

105.  0 

98.  5 

8000.0 

103.0 

102.5 

95.  5 

lOOOO.O 

100.0 

100.  5 

92.  0 

Overall  SPL 

Ml.  5 

156.  0 

M8.  5 

Duration 

50  sec  pluf 

i 80  sec  plus 

uO  sec  plu: 

10  sec  per 

40  S(*c  per 

30  sec  per 

mission 

tr.i  . ii'ju 

tn  i :sion 

I 


Subzone  9-1 


reproducibility  of  the 

-miGINAL  PAGE  IS  POOR 

SRB  Frustum--Stations  395-275  (General  Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  |iN/m^) 


Geometric  Mean 


Frequency  (Hz) 

Lift-off 

5.0 

131.0 

6.3 

132.5 

8.0 

133.0 

10.0 

134.5 

12,5 

135.5 

16.0 

136.0 

20.0 

137.5 

25.0 

138.5 

31.5 

139.0 

40.0 

140.0 

50.0 

140.5 

63.0 

141.0 

80.0 

141.5 

100.0 

141.5 

125.0 

142.0 

160.0 

141.5 

200.0 

141.5 

250.0 

141.5 

315.0 

141.0 

400.0 

140.5 

500.0 

140.0 

630.0 

139.5 

800.0 

139.0 

1000.0 

138.0 

1250.0 

137*5 

1600.0 

136.5 

2000.0 

135,5 

2500.0 

134.5 

3150.0 

133.5 

4000.0 

132.5 

5000.0 

132.0 

6300.0 

131.0 

8000. 0 

130.0 

10000.0 

129.0 

Overall  SPL 

154.0 

In-flight  Fluctuating 
Pressure 

130.5 

131.5 

132.5 

133.5 

134.5 

135.5 

136.5 

137.5 

138.5 

139.0 

140.0 

141.0 

142.0 

143.0 

144.0 

144.0 

144.5 

145.0 

145.0 

144.5 

144.0 
143.  5 

142.5 

142.0 

141.0 

140.5 

140.0 

139.0 

138.0 

137.5 

137.0 

136.0 

135.5 

135.0 

156.0 


Oscillating 


Shock 

Reentry 

159.0 

146.0 

158.0 

147.0 

157.0 

148.0 

156.0 

149.0 

155.0 

149.5 

L54.0 

150,0 

153.0 

151.0 

152.0 

151.0 

151.0 

151.0 

150.0 

151.0 

148.0 

150.0 

146.0 

148.5 

144.0 

148*0 

142.0 

148.0 

140.0 

148.0 

138,0 

149.0 

136.0 

149.5 

134.0 

149*0 

132.0 

148*5 

130,0 

147*0 

128.0 

146*0 

126.0 

144*  5 

124.0 

143.0 

122.0 

141.  5 

120.0 

140.0 

118.0 

139.0 

116.0 

137.5 

114.0 

136.5 

112.0 

135.0 

110.0 

133.  5 

108.0 

132,0 

106.0 

131.0 

104.0 

130.  0 

102.0 

128.  5 

165.5 

162.  5 

N/A 

60  sec  plus 
30  sec  per 
mission 

50  sec  plus 
10  sec  per 
mi  s Sion 


80  sec  plus 
40  sec  pi;  r 
mi  ssion 


Duration 


Subzone  9-2  - SRB  Nose  Cone --Stations  275-200  (General  Specifications) 

EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  (jiN/m^) 
Geonnetric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

c 

Shock 

Reentry 

5,0 

131.0 

130.5 

1 

59.0 

1- 

14.0 

6.3 

132.5 

131*5 

1 

58.0 

1- 

15.5 

8.0 

133.0 

132.5 

1 

57.0 

L 

17.JD 

10.0 

134.5 

133.5 

1 

56.0 

1- 

18.0 

12.5 

135.5 

134.5 

1 

55.0 

1- 

19.0 

16.0 

136.0 

135.5 

1 

54.0 

1! 

50.0 

20.0 

137.5 

136.5 

1 

53.0 

1‘ 

18.0 

25.0 

138.5 

137.5 

1 

52.0 

1- 

19.0 

31.5 

139.0 

138.5 

1 

51.0 

1! 

30.0 

40.0 

140.0 

139.0 

1 

50.0 

1! 

32.0 

50.0 

140.5 

140.0 

1 

48.0 

1! 

32.5 

63.0 

141.0 

141.0 

1 

46.0 

1! 

33.0 

80.0 

141.5 

142.0 

1 

44.0 

1! 

33.0 

100.0 

141.5 

143.0 

1 

42.0 

1! 

33.5 

125.0 

142.0 

144.0 

1 

40.0 

1! 

32.5 

160.0 

141.5 

144.0 

1 

38.0 

1! 

31.5 

200.0 

141.5 

144.5 

1 

36.0 

1- 

19.0 

250.0 

141.5 

145.0 

1 

34.0 

1- 

47.0 

315.0 

141.0 

145.  0 

1 

32.0 

1- 

45.5 

400.0 

140.5 

144.5 

1 

30.0 

1- 

43.0 

500.0 

140.0 

144.0 

1 

28.0 

1‘ 

11.0 

630.0 

139.5 

143.5 

1 

26.0 

i: 

39.0 

800.0 

139.0 

142*5 

1 

24.0 

i: 

37.0 

1000.0* 

138.0 

142.0 

122.0 

135.  5 

1250.0 

137.5 

141.0 

120.0 

133.5 

1600.0 

136.5 

140.5 

118.0 

131.5 

2000.0 

135.5 

140.0 

1 

16.0 

130.0 

2500.0 

134.5 

139.0 

1 

i4.0 

127.5 

3150.0 

133.5 

138.0 

112.0 

125.5 

4000.0 

132.5 

137.5 

1 

10.0 

124.0 

5000.0 

132.0 

137.0 

1 

08.0 

122.  0 

6300.0 

131*0 

136.0 

1 

06.0 

i; 

20.  0 

8000.0 

130.0 

135.5 

1 

04.0 

118.  5 

10000.0 

129.0 

135.0 

102.0 

116.  0 

Overall  SPL 

154.0 

156.0 

1 

65.5 

163.0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  per 

40  sec  per 

30  sec  per 

mission 

mission 

mission 

Zone  10  • Space  Shuttle  Main  Engine  (General  Specifications) 


EXTERNAL 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/m^) 


Geometric  Mean  In-flight  Fluctuating  Oscillating 

Frequency  (Hz)  Lift-off  Pressure Shock  Reentr 


5.0 

125.0 

138.5 

159.0 

6.3 

127.5 

139.0 

158.0 

8.0 

130.0 

139.5 

157.0 

10.0 

133J0 

140.0 

156.0 

N 

12.5 

135.5 

140.5 

155.0 

16.0 

138.0 

141.0 

154.0 

O 

20.0 

141.5 

141.5 

153.0 

25.0 

144.5 

142.0 

152.0 

T 

31.5 

146,5 

142.5 

151.0 

40.0 

148.5 

143.0 

150.0 

50.0 

150.0 

143.0 

148.0 

63.0 

151.0 

142.5 

146.0 

80.0 

152.0 

142.0 

144,0 

A 

100.0 

152.5 

141.5 

142.0 

125.0 

153.0 

141.0 

140.0 

P 

160.0 

153.5 

140.0 

138.0 

200.0 

153.5 

139.0 

136.0 

P 1 

250.0 

153.5 

138.0 

134.0 

315.0 

153.5 

137.  0 

132.0 

L 

400.0 

153.0 

136.0 

130.0 

i 

500.0 

153.0 

135.0 

128.0 

I 

630.0 

152.5 

134.  0 

126.0 

800.0 

152.0 

133.0 

124.0 

C 

1000.0 

151.5 

132.0 

122.0 

1250.0 

151.0 

131.0 

120.0 

A 

1600.0 

150.5 

130.0 

118.0 

— 

2000.0 

150.0 

129.0 

116.0 

B 

2500.0 

149.5 

127.5 

114.0 

= 

3150.0 

149.0 

126.5 

112.0 

L 

1 

4000. 0 

148.5 

125.5 

110.0 

. 5000.0 

147.5 

124.5 

108.0 

E 

6300.0 

146.5 

123.5 

106.0 

i 

9000. 0 

145.5 

122.  5 

104.0 

j 

10000.0 

144.5 

121.5 

102.0 

s 

1 Overall  SPL 

165.0 

154.  0 

165.5 

I Duration 

50  sec  plus 

80  sec  plus 

N/A 

10  sec  per 

40  sec  per 

1 

( 

4 

V'. 

mission 

mission 
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SECTION  IX.  TRANSPORTATION  SPECIFICATIONS 


, A.  Vibration 

Vibration  test  frequencies  should  be  swept  logarithmically  from 
5 Hz  to  the  maximum  frequency  and  back  to  5 Hz  at  1 oct/min  in  each 
of  three  mutually  perpendicular  axes.  Criteria  below  5 Hz  are  for  de- 
sign consideration  only^  and  no  test  is  required.  A 15  minute  dwell  is 
required  at  each  major  component  resonance  at  the  amplitude  specified 
for  the  sweep  test. 

1.  Aircraft 


• Jet  (5-Z00-5  Hz  @ 1 oct/min) 

5 - 10  Hz  @ 0.  022  in.  O.  A.  DiSp. 

10  - 35  Hz  @ 0.  11  Q's  peak 

35  - 200  Hz  @ 0.0017  in.  D.  A,  DiSp. 
200  - 2000  Hz  @ 3.  5 G's  peak 

• Propeller  (5-700-5  Hz  @ 1 oct/min) 

2 - 4 Hz  @ 0.42  in.  D.  A.  Disp. « 

4 - 5 Hz  @ 0,  35  G's  peak* 

5 - 12  Hz  @ 0.35  G's  peak 

12  - 55  Hz  @ 0.  046  in,  D.  A.  Disp. 

55  - 300  Hz  @ 7.  0 G's  peak 

300  - 700  Hz  @ 3.  5 G's  peak 

0 Helicopter  (5-600-5  Hz  @ 1 oct/min) 


5 - 

12 

Hz 

@ 

0. 

22  in. 

D.  A 

Disp. 

12  - 

40 

Hz 

@ 

1. 

6 G's 

peak 

40  - 

55 

Hz 

@ 

0. 

019  in.  D.  A.  Disp. 

55  - 

120 

Hz 

@ 

3. 

0 G's 

peak 

120  - 

170 

Hz 

0. 

0040 

in.  D. 

A.  Disp. 

170  - 

220 

Hz 

6. 

0 G's 

peak 

220  - 

260 

Hz 

(® 

0. 

0021 

in,  D. 

A.  Disp. 

260  - 

600 

Hz 

@ 

8. 

0 G's 

peak 

* Design  Criteria  Only--no  test  required. 


2 


Trucks 


Smooth  Paved  Roads  (5-300-5  Hz  @ 1 oct/min) 

1  - 4 Hz  @ 0.43  in.  D.  A.  Disp.  * 

4 - 5 Hz  @ 0.  35  G' 3 peak* 

5 - 150  Hz  @ 0.  35  G's  peak 

ISO  - 300  Hz  @ 0.  06  G's  peak 

All  Road  Conditions  (5-1000-5  Hz  @ 1 oct/min) 

1 - 7 Hz  @ 1.  7 G's  peak* 

7 - 15  Hz  @ 1.7  G's  peak 

15  - 1000  Hz  @ 0.  7 G's  peak 


3.  .Trains 

• Normal  Railroad  Operations  (5-2000-5  Hz  @ 1 oct/min) 

2 - 3 Hz  @ 2.  6 in.  D.  A.  Disp.  * 

3 - 6 Hz  @ 1.2  G's  peak* 

6  - 130  Hz  @ 1.  2 G's  peak 

130  - 185  Hz  @ 0.0014  in.  D.  A.  Disp. 

185  - 2000  Hz  @ 2.  5 G's  peak 

4.  Ships 

• Normal  Maneuvers  (5-300-5  Hz  @ 1 oct/min) 

0.1-  0.3Hz  @ 0.  35  G's  peak* 

0.3-  1.5Hz  (®  0.  35  G's  peak* 

1,5-  4 Hz  @ 0.  10  G's  peak* 

4-5  Hz  @ 0.  12  in.  D.  A.  Disp.* 

5 - 11  Hz  @ 0.  12  in.  D.  A.  D.isp. 

11  - 300  Hz  @ 0.  75  G's  peak 


D.  Shock 

Shock  tests  should  be  conducted  by  applying  five  shocks  in  each  of 
three  mutually  perpendicular  axes  (15  shocks  total)*  Any  shock  pulse 
that  results  in  a spectrum  as  severe  as  that  presented  below  will  be 
acceptable.  The  spectrum  is  based  on  the  response  of  an  undamped 
series  of  single-degree -of-freedom  spring-mass  systems. 


* Design  Criteria  Only--no  test  required. 


Railroad 


• Car  Humping  Conditions  (5  shocks  per  axis) 

20  - 160  Hz  @ +6  dB/oct 

160  - 340  Hz  @ 500  G's  peak 
340  - 400  Hz  @ -6  dB/oct 


SECTION  X.  HANDLING  SPECIFICATIONS 


Where  equipment  design  allowsi  equipment  shall  be  tested  to 
handling  speeifications  as  described  below.  If  normal  equipment  design 
does  not  allow  this  type  testing,  the  procedures  and  required  protection 
in  handling  are  to  be  submitted  to  MSEC,  E023,  for  approval. 

A.  Transit  Drop  Test 

This  procedure  shall  be  used  for  equipment,  in  its  transit  or 
combination  case  as  prepared  for  field  use,  to  determine  if  the  equipment 
is  capable  of  withstanding  the  shocks  normally  induced  by  loading  and 
unloading  of  equipment. 

B,  Test  Conditions 

The  test  item  shall  be  in  its  transit  or  combination  case.  For 
equipment  1,  000  lb  or  less,  the  floor  or  barrier  receiving  the  impact 
shall  be  of  solid,  2-in.  thick  plywood,  backed  by  either  concrete  or  a 
rigid  steel  frame.  For  equipment  over  1,  000  lb*  the  floor  or  barrier 
shall  be  concrete  or  its  equivalent, 

C,  Performance  of  Test 

Subject  the  test  item  to  the  number  and  Iieights  of  drop  as  required 
in  Table  XI,  Upon  completion  of  the  test,  the  test  item  shall  be  operated 
and  the  results  compared  with  the  data  obtained  in  accordance  with  the 
following: 

Prior  to  proceeding  with  any  of  the  test  methods,  the  test  item 
shall  be  operated  under  standard  ambient  conditions  and  a record  made 
of  all  data  necessary  to  determine  compliance  with  required  performance. 
These  data  shall  provide  the  criteria  for  checking  satisfactory  perform- 
ance of  the  test  item  either  during,  or  at  the  conclusion  of  the  test,  or 
both,  as  required.  Certification  by  signature  and  date  block  is  required. 

The  test  item  shall  then  be  visually  inspected  and  a record  made 
of  any  damage /deterioration  resulting  from  the  test.  If  a test  chamber  is 
used  for  the  test,  perform  a visual  inspection  of  the  test  item  within  the 
chamber  at  test  conditions,  when  possible.  Upon  completion  of  the  lest, 
visually  inspect  the  test  item  again  after  the  test  item  ha->  been  returned 
to  standard  ambient  conditions.  Deterioration,  corrosion,  or  chance  in 
tolerance  limits  or  -any  internal  or  external  parts  wiiii.h  ‘ ould  in  anv 
manner  prevent  the  test  item  from  meeting  opf  r t i'>r..d  servic;  or  main- 
tenance requirements  shall  provide  reason  to  con  iidor  ti’.*-  ;>-st  :'-ni  as 
having  failed  to  withstand  the  conditiiins  of  tine  tc-  ,t. 
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TABLE  XI.  TRANSIT  DROP  TEST 


Weight  of  Test 
Item  and  Case 

Largest 

Dimensions 

Notes 

Height  of 
Drop 

No.  of  Drops 

(lb) 

(in.) 

(in.) 

Under  100  lb 

Under  36 

A 

48 

Drop  on  each  face, 

Man-packed  and 

edge,  and  corner. 

Man-portable 

36  and  over 

A 

30 

Total  of  26  drops 

100  to  200  lb 

Under  36 

A 

30 

Drop  on  each 

Inclusive 

36  and  over 

A 

24 

corner 

Over  200  to 

Under  36 

A 

24 

1,000  lb 

36  to  60 

B 

36 

Total  of  8 drops 

Inclusive 

Over  60 

B 

24 

Over  1,  000 

No  limit 

C 

18 

4 edgewise  drops 
2 cornerwise  drops 

Note  A.  Drops  shall  be  made  from  a quick-release  hook;  or  drop  tester 
as  made  by  the  L.  A.  B.  Corporation,  Skaneateles,  New  York, 
or  equal.  The  test  item  shall  be  oriented  so  that  upon  impact 
a line  from  the  struck  corner  or  edge  to  the  center  of  gravity 
of  the  case  and  contents  is  perpendicular  to  the  impact  surface. 

Note  B.  With  the  longest  dimension  parallel  to  the  floor,  the  transit  or 
combination  case,  wtih  the  test  item  within,  shall  be  supported 
at  the  corner  of  one  end  by  a block  5 in.  in  height,  and  at  the 
other  corner  or  edge  of  the  same  end  by  a block  12  in.  in  height. 
The  opposite  end  of  the  case  shall  then  be  raised  to  the  specified 
height  at  the  lowest  unsupported  corner  and  allowed  to  fall  freely. 

Note  C.  While  in  the  normal  traiisit  position,  the  case  and  contents  shall 
be  subjected  to  the  edgewise  and  cornerwise  drop  test  as  follows 
(if  normal  transit  position  is  unknown,  the  case  shall  be  oriented 
such  that  the  two  longest  dimensions  are  p*  .^illel  to  the  "floor"). 

1.  Edgewise  Drop  Test.  One  edge  of  the  base  of  the  case  shall 
be  supported  on  a sill  5 to  6 in,  in  height.  The  opposite 
edge  shall  be  raised  to  the  specified  height  and  allowed  to 
fall  freely.  The  test  shall  be  applied  once  to  each  edge  of 
the  base  of  the  case  (total  of  four  drops). 


2,  Cornerwise  Drop  Test*  One  corner  of  the  base  of  the  case 
shall  be  supported  on  a block  approximately  5 in.  in  height. 
A block  normally  12  in.  in  height  shall  be  placed  under  the 
other  corner  of  the  same  end.  The  opposite  end  of  the  case 
shall  be  raised  to  the  specified  height  at  the  lowest  unsup- 
ported corner  and  allowed  to  fall  freely.  This  test  shall  be 
applied  once  to  each  of  two  diagonally  opposite  corners  of 
the  base  (total  of  two  cornerwise  drops).  When  the  propor- 
tions of  width  and  height  of  the  case  are  such  as  to  cause 
instability  in  the  cornerwise  drop  test,  edgewise  drops 
shall  be  substituted.  In  such  instances  two  more  edgewise 
drops  on  each  end  shall  be  performed  (four  additional  edge- 
wise drops  for  a total  of  eight  edgewise  drops). 
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SECTION  XT.  INDEX  OF  SPECIFICATIONS 


Vibration  Specifications 


Zone  1 
Subzone  1-1 


Subzone  l-l-A 


Subzone  1-i-B 


Subzone  l-l-C 


Subzone  1-l-D 


Subzone  1-2 


Subzone  1-2-A 


Subzone  1-2-B 


Subzone  1-2-C 


Subzone  1-2-D 


ET  LHj  Aft  Bulkhead 

ET  LHj  Aft  Bulkhead  Gores 

(General  Specifications) 

Input  to  Components  Mounted  on  the  ET 
LH2  Aft  Bulkhead  Gores.  Weight  of 
Component  < 6 lb 

Input  ^ Components  Mounted  on  the 
LHz  ^t  Bulkhead  Gores.  Weight  of 
Component  > 6 but  < 18  lb 

Input  to  Components  Mounted  on  the  ET 
LHj  Aft  Bulkhead  Gores.  Weight  of 
Component  > < 40  lb 

Input  to  Components  Mounted  on  the  ET 
LHz  Aft  Bulkhead  Gores.  We-,  ?ht  of 
Components  > 40lbs 

ET  LHz  Aft  Bulkhead  Cap  and  Covers 
(General  Specifications) 

Input  to  Components  Mounted  on  the  ET 
LHz  Aft  Bulkhead  Cap  and  Manhole  Cover 
Plates.  Weight  of  Component  < ^0  H). 

Input  to  Components  Mounted  on  the  ET 
LHz  Aft  Bulkhead  Cap  and  Manhole  Cover 
Plates.  Weight  of  Components  > ^ 
but  < 150  lb 

Input  to  Components  Mounted  on  the  ET 
LHz  Aft  Bulkhead  Cap  and  Manhole  Cover 
Plates.  Weight  of  Coniponent  2 1 h 
but  500  lb 

Input  1-0  the  LH|  .Sinhon  on  the  ET  I IC 
.'\ft  P.iilHiead  ("ap 


Page 


1 5 


15 


I 7 


1b 


21 

25 


25 


■)  - 


O u 
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Zone  2 ET  LHa  Cylinder 

Subzone  2-1  ET  LHj  Cylinder,  Aft  Section  (Stations  Xt  2058 

to  Xt  1624),  Inboard  Half  ffZ  Axis ±90*) 

(General  Specifications) 31 

Subzone  2-1-1  Baffles  and  Stiffened  Skin  on  the  ET  LHj 
Cylinder,  Aft  Section  (Stations  Xt  2058  to 
Xt  1624),  Inboard  Half  (+Z  Axis 1 90®) 

(General  Specifications) 31 

Subzone  2-1- 1- A Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LHj  Cylinder,  Aft 
Section  (Stations  X.  2058  to  Xt  1624) 

Inboard  Half  (+  Z Axis  i 90‘  ).  Weight  of 

Component  < 15  lb 31 

Subzone  2-l-l-B  Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LHj  Cylinder,  Aft 
Section  (Stations  Xt  2058  to  X^  1624), 

Inboard  Half  (+Z  Axis  ± 90®).  Weight  of 

Component  > 15  but  < 45  lb 33 

Subzone  2-l-l-C  Input  to  Covnponents  Mounted  on  Baffles  and 

Stiffened  Skin  on  the  ET  LHj  Cylinder,  Aft 
Section  (Stations  Xt  2058  to  Xt  1624), 

Inboard  Half  (+Z  Axis  +P0®).  Weight  of 

Component  > 45  lb.  35 

Subzone  2-1-2  Structural  King  at  Station  Xt  1871  in  the  ET 

LHj  Cylinder,  Inboard  Half  {+  Z Axis  1 '•0") 

(General  Specifications) 37 

Subzone  2-1-2-A  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  X^  1871  in  the  ET  LH»  Cylinder , 

Inboard  Half  ( +Z  Axis  +«50  ®).  Weight  of 

Component  < 75  lb 37 

Subzone  2-1-2-B  Input  to  Components  Mo'inted  on  the  Structural 
Ring  at  Station  X^  1871  in  the  ET  LH.»  Cylinder, 

Inboard  Half  f+Z  Axis  f Weight  of 

Corr.ponent  7=^  lb 3*? 

Subzone  2-1-3  Structural  Ring  at  . ■ ti  ?n  X^  20'8  in  the  ET 

LHj  Cylinder,  Irljoard  Halt  f-*- Z Axis  ’ ) 

(General  Specil'icati onfl 41 

T;  ^2 


Subzone  2-1-3 


Subzone  2-1-3 


Subzone  2-2 


Subzone  2-2- 


SubZone  2-2- 


Subzone  2-2 


Subzone  2-2 


Subzone  2-2 


Subzone  2-2 


-A  Inbut  to  Components  Mounted  on  the  Structural 
Ring"arStation  Xt  2058  In  the  ET  LH^  Cylinder, 
Inboard  HaU  (+Z  Axis  ±90*).  Weight  of 
Component  < 100  lb 

-B  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  2058  in  the  ET  LH  Cylinder, 
Inboard  Half  (+  Z Axis  ± 90*  ).  Weight  of 
Component  > 100  lb 

ET  LHa  Cylinder,  Aft  Section  (Stations  X^  2058 
to  X^  1624),  Outboard  Half  (-Z  Axis  ± 90*  )* 
(General  Specifications) 

I Baffles  and  Stiffened  Skin  on  the  ET  LHs  Cylin- 
der, Ait  Section  (Stations  X^  2058  to  Xt  1624) 
Outboard  Half  (-Z  Axis  ± 90*),  (General 
Specifications) 

1-A  Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LH,  Cylinder,  Aft 
Section  (Stations  X^  2058  to  Xt  1624), 

Outboard  Half  (-Z  Axis  ± 90*).  Weight  of 
Component  < 15  lb. 

• 1-B  Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LH,  Cylinder,  Aft 
Section  (Stations  Xt  2058  to  Xt  1624), 

Outboard  Half  (-Z  Axis  ± 90*  ).  Weight  of 
Component  > 15  but  < 45  lb 

-1-C  Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LHj  Cylinder,  Aft 
Section  (Stations  Xt  2058  to  Xt  1624), 

Outboard  Half  (-Z  Axis  +°0*).  Weight  of 
Component  > 45  lb 

-2  Structural  Ring  at  Station  Xt  18"l  in  the  ET 

LH’  Cylinder,  Outboard  Hall  (-Z  Axis  ± 90  ) 
(General  Specifications) 

-2-A  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  1671  in  the  ET  LH^  Cylinder, 


Subzone  2-2- 


Subzone  2-2- 


Subzone  2-2- 


Subzone  2-2- 


Subzone  2-3 


Subzone  2-3- 


Subzone  2-3- 


Subzone  2-3 


Subzone  2-3 


2-B  Input  to  Components  Mounted  on  the  Sti'uctural 
Ring  at  Station  1871  in  the  ET  LH  Cylinder, 

Outboard  Half  (-Z  Axis  i 90*  ).  Weight  of 
Component  > 60  lb 53 


3 Structural  Ring  at  Station  2058  in  the  ET 
LH?  Cylinder,  Outboard  Half  (~Z  Axis  ± <>0") 

(General  Specifications) 55 

3-A  Input  to  Components  Mo\inted  on  the  Structural 
Ring  at  Station  X^  2058  in  the  ET  LH»  Cylinder, 
Outboard  Half  (-Z  Axis  ± 90*).  Weight  of 
Component  < 100  lb 55 

3-B  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  X^  2058  in  the  ET  LH»  Cylinder, 


Outboard  Half  (-Z  Axis  ± 90*).  Weight  of 
Component  > 100  lb 57 

ET  LH?  Cylinder,  Forward  Section  (Stations 

X^  1624  to  Xt  1130),  Inboard  Half  (+Z  Axis 

± 90*)  (General  Specifications) 59 


I Baffles  and  Stiffened  Skin  on  the  ET  LH'* 

Cylinder,  Forward  Section  (Stations  Xj.  1624 
to  Xt  1130),  Inboard  Half  ( + Z Axis  ± 90“) 

(General  Specifications) 59 

1-A  Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LH»  Cylinder, 

Forward  Section  (Stations  1624  to  Xt  1130), 

Inboard  Half  (■'■Z  Axis  ± "^O*),  Weight  of 

Component  < 15  lb 59 


l-B  Input  to  Com  pone  i.ts  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LH>  Cylinder, 

Forward  Section  (Stations  Xt  1624  to  Xt  1130), 

Inboard  Half  ( ^ Z Axis  ± QO*  ).  Weight  of 
Component  15  but  < 45  lb 6*1 

l-C  Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LH>  Cylinder, 

Forward  Section  (Stations  Xt  tr24  to  Xt  1130) 

Inboard  Half  (■‘•Z,  Axis  i '^OH.  Weight  of 

Component  i 45  lb 63 
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i 


Subzone  2-3- 


Subzone  2-3- 


Subzone  2-3- 


Subzone  2-3- 


Subzone  2-3- 


Subzone  2-3- 


Subzone  2-3 


Sub zone  2-4 


Subzone  2-4 


Subzone  2-4 


i Structviral  Riness  at  Stations  I^i24  and 

Xt  1377  in  the  ET  LH2  Cylinder,  Inboard  Half 
(+Z  Axis  ± 90*  ) (General  Specificationfl)  . • • . 

!-A  Input  to  Components  Mounted  on  the  Structural 
Rings  at  Stations  X.  1624  and  X^  1377  in  the 
ET  LHa  Cylinder,  Inboard  Half  (+Z  Axis  i 90*  ) 

Weight  of  Component  < 30  lb, 

2-B  Input  to  Components  Mounted  on  the  Structural 

Rings  at  Stations  X^  1624  and  X^  1377  in  the  1 

ET  LHj  Cylinder,  Inboard  Half  (+7  Axis  ± 90*  \ 

Weight  of  Component  ^ 30  but  < 90  lb 67 

2- C  Input  to  Components  Mounted  on  the  Structural 

Ring  at  Stations  X.  1624  and  X^  1377  in  the 
ET  LH2  Cylinder,  Inboard  Half  (+7  Axis  ± 90®  ) 

Weight  of  Component  > 90  lb 69 

3 Structural  Rim,  at  Station  Xt  1130  in  the  ET 
LH2  Cylinder,  Inboard  Half  ( + 7 Axis  ± 90*) 

(General  Specifications) ' ^ 

3- A  Input  to  Components  Mounted  on  the  Struciural 

Ring  at  Station  Xt  1130  in  the  ET  LH,  Cylinder, 

Inboard  Half  (+7  Axis  ± 90®  ).  Weight  of 

Component  < 60  lb.  . , . < 1 

• 3-B  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  1130  in  the  ET  LIE  Cylinder, 

Inboard  Half  (+7.  Axis  ± 90®  ).  Weight  of 
Components  60  lb  ^ 

ET  LH2  Cylinder,  Forward  Section  (Stations 

Xt  1624  to  Xt  1130),  Outboard  Half  (-7  *::is 

±90®  ) (General  Specif, cations) ' 

.1  Baffles  and  Stiffened  S)<in  on  the  ET  LHi 
Cylinder,  Aft  Section  ('Stations  X^  1'  24  to 
Xj  1130),  Outboard  Half  (-?  Axis  ± 90®  ) 

(General  J^'peci I'lcatlons)  

-I- A Innut  to  Components  Mounted  -m  Palfles  and 
Stiffened  ,'T;in  or.  the  ET  LH-  Cylinder,  Alt 
Section  'Stations  !»'24  Xf  113'''), 

Outboard  Half  I-'/  \:cis  ± '"‘b"  ) Wei'jh*  ot 
C onipoTient  1“  lb. ■ 
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Subzone  2-4-1- B Input  to  Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LHj  Cylinder,  Aft 
Section  (Stations  1624  to  Xj  1130), 

Outboard  Half  (-2  Axis  ±90*).  Weight  of 

Component  > 15  but  < 45  lb 77 

Suozone  2-4-1-C  Input^^o^ Components  Mounted  on  Baffles  and 
Stiffened  Skin  on  the  ET  LH»  Cylinder,  Aft 
Section  (Stations  Xj  1624  to  X^  1130), 

Outboard  Half  (-Z  Axis  ± 90*).  Weight  of 

Component  >45  lb 79 

St'bzone  2-4-2  Structural  Rings  at  Stations  X^  1624  and 

Xj  1377  in  the  ET  LHj  Cylinder,  Outboard 
Half  (-2  Axis  ± 90*)  (General  Specifi- 
cations)   

Subzone  2-4-2-A  Input  to  Components  Mounted  on  the  Structural 
Rings  at  >^iations  X^  1624  and  X^  1377  in  the 
ET  LHa  Cylinder,  Outboard  Half  (-2  Axis  ± 90*). 

Weight  of  Component  <30  lb 81 

Oubzoiie  2-4-2-B  Input  to  Components  Mounted  on  the  Structural 
Rings  at  Stations  Xt  1624  and  X^  1377  in  the 
ET  LH2  Cylinder,  Outboard  Half  (-2  Axis  ± 90*) 

Weight  of  Component  > 30  but  < 90  lb 83 

Subzone  2-4-2-C  Input  to  Components  Mounted  on  the  Structural 
Rings  at  Stations  X^  1624  and  Xt  1377  in  the 
ET  LH2  Cylinder,  Outboard  Half  (-Z  Axis  ± 90*). 


Weight  of  Component  ^ 90  lb 85 

Subzone  2-4-3  Structural  Ring  at  Station  X^  1130  in  the  ET 

Lri,  Cylinder,  Outboard  Ha.f^-Z  Axis  ± 90*). 

(General  Specifications) 


Subzone  2-4-3-A  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  X^.  1130  in  the  ET  LH,  Cylinder, 

Outboard  Half  (-Z  Axis  ± 90*).  Weight  of 

Component  < 45  lb 37 

Subzone  2-4-3-B  ^nput^^to^ Components  Mounted  on  the  Structural 
Ring  at  Station  1130  in  the  ET  LH  Cylinder, 

Ovitboard  Half  (-Z  Axis  ± QO").  Weight  of 

Con-poncnt  _>  45  but  < 13  5 lb. 8b 


C") 

3 86 


Subzons  2«4« 

Zone  3 
Subzone  3-1 

Subzone  3-1-1 
Subzone  3-1-1 

Subzone  3-1- 

Subzone  3-1- 

Subzone  3-1- 
Subzone  3-1- 

Subzone  3-1- 

Subzone  3-1- 


I 
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- C Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  U30  in  the  ET  LH2  Cylinder, 

Outboard  Half  (-Z  Axis  ± 90*),  Weight  of 

Component  < 135  lb 91 

ET  Intertank 


ET  Intertank  {Stations  1130  to  X^  852), 

Panels  1,2,  and  3 (General  Specifications) 93 

Structural  Rings  at  Stations  X^  1082,  X^  1034 

Xt  941,  and  X^  897  in  Panels  1,2  , and  3 of  the 

ET  Intertank  (General  Specifications) 93 


-A  Input  to  Components  Mounted  on  Structural  Rings 
at  Stations  Xj  1082,  X^  1034,  941,  and 

Xt  897  in  Panels  I,  2,  and  3 of  the  ET 

Intertank,  Weight  of  Component  <25  lb 93 

,-B  Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  X^  1082,  X^  1034,  Xj  941 
and  X^  897  in  Panels  1,  2,  and  3 of  the  ET 
Intertank.  Weight  of  Component  ^25  but 
< 75  lb 


1- C  Input  to  Components  Mounted  on  Structural 

Rings  at  Stations  X^,  1082,  X^.  1034,  X^  *^41 
and  Xt  897  in  Panels  1,  2,  and  3 of  the  ET 
Inte.rtank.  Weight  of  Component  -1?  75  lb 

2 Structural  Ring  at  Station  X^  985  in 

Panels  I,  2,  and  3 of  the  ET  Intertank 
(General  Specifications) 

2- A  Input  to  Components  Mounted  on  Structural 

Ring  at  Station  X^  985  in  Panels  1,  2,  and  3 
of  the  ET  Intertank.  Weight  of  Component 
< 30  lb 


Q7 


QQ 
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2-B  Input  to  Components  Mounted  on  Structural 
Ring  at  .'Station  X^  '^85  in  Panels  1,  2,  and  3 
of  the  ET  Tntertank.  Weiglil  of  Component 
> 30  but  < 00  lb,  

2-C  Input  tn  r im  none'-.t.s  Mounter]  on  Structural 
RiniZ  at  Mat  ion  X,  'X'-. ' in  Pan.Ts  !,  2,  ar.d  3 
of  the  ET  Ir.t’‘rt  a-,]-.  Wei^jhl  of  ror>'.pnn*T.t 
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Subzone  3-2  ET  Intertank  (Stations  U30  to  Xt  852) 

Panels  4 and  5 (General  Specifications) 105 

Subzone  3-2-1  Structural  Rings  at  Stations  X^  1082, 

Xt  1034,  Xt  941,  and  Xt  897  in  Panels  4 
and  5 of  the  ET  Intertank  (General 

Specifications) 105 

Subzone  3-2-1- A ^nguMto^  Components  Mounted  on  Structural 
Rings  at  Stations  X^  1082,  Xj  1034,  Xt  941, 
and  X|.  897  in  Panels  4 and  5 of  the  ET 
Intertan’*.  Weight  of  Components  < 50  lb. 105 

Subzone  3-2-l.B  Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  Xt  1082,  Xt  1034,  Xt  941, 
and  Xt  897  in  Panels  4 and  5 of  the  ET 
Intertank.  Weight  of  Component^  50 
but  < 150  lb. 107 

Subzone  3-2-l.C  Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  X^.  1082,  Xj.  941,  and 
Xt  897  in  Panels  4 and  5 of  the  ET  Intertank. 

Weight  of  Components  > 150  lb 109 

Subzone  3-2-2  Structural  Ring  at  Station  985  in  Panels  4 
and  5 of  the  ET  Intertank  (General  Specifi- 
cations)   Ill 

Subzone  3-2-2- A Iriput^^tj^  Components  Mounted  on  Structural 
Ring  at  Station  X^.  985  in  Panels  4 and  5 of 
the  ET  Intertank.  Weight  of  Component 
< 75  lb. Ill 

Subzone  3-2-2-B  Bigut^^^o^ Components  Mounted  bn  Structural 
Ring  at  Station  Xt  985  in  Panels  4 and  5 of 
the  ET  Intertank.  Weight  of  Components 

> 75  but  < 22  5 lb • • • 113 

Subzone  3-2-2-C  ^njputjto^ Components  Mounted  on  Structural 
Ring  at  Station  Xt  985  in  Panels  4 and  5 of 
the  ET  Intertank.  Weight  of  Components 

> 22  5 lb. 115 

Subzone  3-2-3  SRB  Beam  at  Station  Xj  “^85  of  the  ET 

Intertank  (General  Specifications)  11"^ 

Subzone  3-2-3-A  Input  to  Components  Mounted  on  the  SRB 

Beam  at  Station  X(  of  the  ET  Intertank 117 


388 
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Subzone  3-3 
Subzon'F^  3-3- 


Subzone  3-3- 


Subzone  3-3- 


Subz  ,>ne  3-3- 


Subzor.e  3-3 


Subzone  3-3 


Subzone  3-3 


Subrone  3-3 


ET  Intertank  (Stations  U30  to  X^  852), 

Panels  6,  7,  and  8 (General  Specifications)  . . . . 

L Structural  Rings  at  Stations  X^  1082, 

Xt  1034  (Partial),  Xt  941,  and  X^  879  in 

Panels  6,  7,  and  8 of  the  ET  Intertank 

(General  Specifications) 

I- A Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  Xj  1082,  X^  1034  (Partial), 

Xt  941,  and  Xj  897  on  Panels  6,  7,  and  8 of 

the  ET  Intertank.  Weight  of  Component 

< 25  lb 

l-B  Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  Xt  1082,  Xt  1034  (Partial), 

Xt  941  and  Xt  897  on  Panels  6,  7,  and  8 of 
the  ET  Intertank.  Weight  of  Component  > 

2 5 but  < 75  lb 

1-C  Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  Xt  1082,  Xt  1034  (Partial), 

Xt  941  and  Xt  897  on  Panels  6,  7,  and  8 of 
the  ET  Intertank.  Weight  of  Component^ 

75  but  < 22  5 lbs 

,l»D  Input  to  Components  Mounted  on  Structural 
Rings  at  Stations  Xt  1082,  Xt  1034  (Partial), 

• Xt  941,  and  Xt  897  in  Panels  6,  7,  and  8 of 
the  ET  Intertank.  Weight  of  Component 
> 22  5 lb 

.2  Structural  Ring  at  Station  085  in  Panels  6, 

7,  and  8 of  the  ET  Intertank  (General 

Specifications) 

-2-A  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  «>85  in  Panels  6,  7,  and  8 
of  the  ET  Intertank.  Weight  '*f  Component 
< 35  lb 

-2-B  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  Xt  ^85  in  Panels  (,  and  8 of 
the  ET  Intertank.  Weight  of  Com.ponent  > 3? 
but  < 100  lb 
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125 


127 


127 
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Subzone  3-3-2-C  Input  to  Components  Mounted  on  the  Structural 

Ring  at  Station  X^.  985  in  Panels  6,  7,  and  8 of 

the  ET  Intertank.  Weight  of  Component 

> 100  lb 131 

Subzone  3>3>3  Structural  Ring  at  Station  1034  Between 
the  -Z  Axis  and  the  Access  Door  of  the  ET 
Intertank  (General  Specifications) 133 

Subzone  3-3-3-A  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  X^  1034  Between  the  -Z  Axis 
and  the  Access  Door  of  the  ET  Intertank 
Weight  of  Component  < 30  lb 133 

Subzone  3-3-3-B  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  X^  1034  Between  the  -Z  Axis 
and  the  Access  Door  of  the  ET  Intertank, 

Weight  of  Component^  30  but  < 90  lb 135 

Subzone  3-3-3-C  Input  to  Components  Mounted  on  the  Structural 
Ring  at  Station  Xt  1034  Between  the  -Z  Axis 
and  the  Access  Door  of  the  ET  Intertank. 

Weight  of  Component^  90  lb 137 

Subzone  3-3-3-1  Input  to  Components  Mounted  on  the  Develop- 
ment Flight  Instrumentation  (DFI)  Panels  in 
the  ET  Intertark 139 

Subzone  3- 3-3-2  Input  to  Components  Mounted  on  the  Range 
Safety  System  (RSS)  Panel  in  the  ET 

Intertank 141 

Subzone  3-4  ET  LH^  Forward  Bulkhead  (General 

Specifications) ’ 143 

Subzone  3-4-1  ET  LHj  Forward  Bulkhead  Gores  (Stations  X^ 

1130  to  Xj  1008)  (General  Specifications) 143 

Subzone  3-4-1- A Input  to  Components  Mounted  on  the  ET  LHj 
Forward  Bulkhead  Gores  (Stations  1130  to 
Xj.  1008),  Weight  of  Component  < 10  lb. 143 

Subzone  3-4- 1-B  Inptit  to  Components  Mounted  on  the  ET  LH^ 

Forward  Bulkhead  Gorob  ^Stations  X^^  1130  ‘ 

to  X^  10081.  Weiglit  of  Component  ^ 10 

but  < 30  lb 14^ 


too 
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Subzone  3>4»l»C  Input  to  Components  Mounted  on  the  ET  LHj 
Forward  Bulkhead  Gores  (Stations  Xt  1130 
to  Xf  1008).  Weight  of  Conoponent^  30  lb I47 

Subzone  3»4>2  ET  LH2  Forward  Bulkhead  Cap  (Station  X^ 

1008)  (General  Specifications) 149 

Subzone  3-4-2-A  Input  to  Components  I/Iounted  on  the  ET  LHj 
Forward  Bulkhead  Cap  (Station  X^  1008). 

Weight  of  Component  < 20  lb 149 

Subzone  3-4-2- B Input  to  Components  Mounted  on  the  ET  LH2 
Forward  Bulkhead  Cap  (Station  X^  1008). 

Weight  of  Component  ^ 20  but  < 60  lb. 151 

Subzone  3-4-2-C  Input  to  Components  Mounted  on  the  ET  LH; 

Forward  Bulkhead  Cap  (Station  X^  1008). 

Weight  of  Component^  60  lb. 

Subzone  3-5  ET  LO2  Aft  Bulkhead  (General  Specifications)  155 

Subzone  3-5-1  ET  LO^  Aft  Bulkhead  Gores  (Stations  X^  963 

to  X(  854)  (General  Specifications) 155 

Subzone  3- 5-1- A Input  to  Components  Mounted  on  the  ET  L02 
Aft  Bulkhead  Gores  (Stations  Xj  963  to 

X^  854).  Weight  of  Components  < 12  lb. 155 

Subzone  3-5-1-B  Input  to  Components  Mounted  on  the  ET  LO> 

Aft  Bulkhead  Gores  (Stations  X^.  963  to 
Xt  854).  Weight  of  Components^  12 

but  < 36  lb. 157 

Subzone  3-5-1-C  Input  to  Components  Mounted  on  the  ET  LOj 
Aft  Bulkhead  Gores  (Stations  Xt  963  to 
Xt  854).  Weight  of  Component  .>  36  lb. 

Subzone  3-5-2  ET  LO^  Aft  Bulhhead  Cap  (Station  Xt  854) 

(General  .*^peci fioat-.ons ) ^ 

Subzone  3- 5-2- A Input  to  Components  Mounted  on  the  ET  LO> 

Aft  Bulkhead  Cap  (Station  8‘^41.  Weight 
of  Components  < ^0  lb.  ...  1^  1 

Subzone  3-5-2-B  Input  to  Components  '.four.ted  on  the  ET  LOj 
Aft  Bi.lkhe.i'l  CiO  (Station  X,  ‘^^4)  Weight 
<>f  Components oh  l.nt  1 ih  . I*,"*. 
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Subzone  3-5-2-C 

Zone  4 
Subzone  4>1 

Subzone  4-1-A 

Subzone  4>1>B 

Subzone  4-1-C 

Zone  5 
Subzone  5-  1 

Subzone  5-1- A 

Subzone  5-1-B 

Subzone  5-1-C 

Subzone  5-2 
Subzone  5-2- A 


Input  to  Components  Mounted  on  the  ET  LO 
Aft  Bulkhead  Cap  (Station  3^  854),  Weight  * 
of  Component  > 150  1b 165 

ET  LO^  Cylinder 


ET  LO^  Cylinder  (Stations  3^  852  to  3C  747) 

(General  Specifications) 167 


Cylinder  (Stations  3^  852  to  X 747), 

Weight  of  Component  < 15  lb! 167 

Input  to  Components  Mounted  on  the  ET  LO 
Cylinder  (Stations  X 852  to  X 747).  * 

Weight  of  Components  15  but  < 45  lb.  .....  169 


Cylinder  (Stations  3^  852  to  3C  747), 

Weight  of  Components  45  lb .171 

ET  Ogive  and  Nose  Cap 173 

ET  re.  Aft  Section  (Stations  3C  747  to 

3^  537)  (General  Specifications) 173 

Input  to  Components  Mounted  on  the  ET  Ogive, 

Aft  Section  (Stations  3<^  747  to  3C  537). 

Weight  of  Components  < 10  lb,  ' 173 

Input  to  Components  Mounted  on  the  ET  Ogive, 

Aft  Section  (Stations  747  to  X^  537). 

Weight  of  Component,^  10  but  < 30  lb 175 

Input  to  Components  Mounted  on  the  ET  Ogive, 

Aft  Section  (Stations  3^  747  to  3C  537). 

Weight  of  Components  30  lb 177 

ET  Ogive,  Forward  Section  (Stations  3^  537 

to  3^  371)  (General  .Specifications) 17o 


Input  to  Components  Mounted  on  the  ET  Ogive, 
Forward  Section  (Stations  3^  537  to  3^  371). 
W'eight  of  Component  < 7 lb , 


1 02 


170 
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Subzone  5»2>B 

Subzone  5-2.C 

Subzone  5-3 
Subzone  5-3-1 
Subzone  5-3-1 

Subzone  5-3-1 

Subzone  5-3-1 

Subzone  5-3-2 

Zone  6 
Subzone  6-1 

Subzone  6-1-.^ 

Subzone  6-2 

Subzone  6-2-.^ 


Input  to  Components  Mounted  on  the  ET  Ogive, 
Forward  Section  (Stations  5^  537  to  X 371), 

Weight  of  Component^  7 but  < 20  lb I8l 

Input  to  Components  Mounted  on  the  ET  Ogive, 
Forward  Section  (Stations  537  to  X^371), 

Weight  cf  Component  ^ 20  lb 183 

ET  Nose  Cap  and  Cover  Plate  (Stations  371 
to  322)  (General  Specifications) 185 

ET  Nose  Cap  (Stations  5^  371  to  322) 

(General  Specifications) 185 

Input  to  Components  Mounted  on  the  ET  Nose 

Cap  (Stations  Xt  371  to  Xt  322).  Weight 

of  Component  < 7 lb 185 

-B  Inp<it  to  Components  Mounted  on  the  ET  Nose 
Cap  (Stations  X^371  lo  X^  322).  Weight 
of  Component^  7 but  < 20  lb 187 

-C  Input  to  Components  Mounted  on  the  ET  Nose 
Cap  (Stations  X^371  to  Xj322).  Weight 
of  Component^  20  lb 18Q 

Input  to  Components  Mounted  on  the  ET  LO  Ogive 
Cover  Plate  or  Cover  Plate  Support  Ring. 

(Station  3^  37 1 ) 1 o] 


SRB  Nozzle  and  Aft  Skirt 


SRB  Nozzle  (Stations  .1990- 1 830) 

(General  Specifications) lo-^ 

Input  to  Components  Mounted  on  the  SRB 

Nozzle IQ"^ 


SRB  Aft  S-kirt  (Stations  1<^30-  1837) 

(General  .''p«’cificat  ion.s) 

Input  to  C nr.pouert s Mounted  on  ‘he  SRB 

.Alt  t'kirt.  ’.Veight  of  Cotnponent  2^  lb.  , . . l'i  = 


Subsone  6-2. B 


Input  to  Components  Mounted  on  the  SRB 
Aft  Skirt.  Weight  of  Component  S 25 
but  < 75  lb 


197 


Subzone  6-2-C 

Input  to  Components  Mounted  on  the  SRB 
Aft  Skirt.  Weight  of  Components  75  lb  . . . 

. 199 

Zone  7 

SRB  Fuel  Cylinder  and  Bulkheads 

Subzone  7-1 

SRD  Aft  Fuel  Bulkhead  (Stations  1875-1818) 
(General  Specifications) 

. 201 

Subzone  7-1-A 

Input  to  Components  Mounted  on  the  SRB 
Aft  Fuel  Bulkhead 

. 201 

Subzone  7-2 

SRB  Aft  Fuel  Cylinder  (Stations  1837-1180)  . 

. 203 

Subzone  7-2-1 

SRB  Aft  Fuel  Cylinder  (Stations  1837-1180) 
(General  Specifications) 

. 203 

Subzone  7-2- 1- A 

Input  to  Components  Mounted  on  the  SRB 
Aft  Fuel  Cylinder 

. 203 

Subzone  7-2-2 

SRB/ET  Attach  Ring  at  Station  1511 
(General  Specifications) 

. 205 

Subzone  7-2 -2 -A  Input  to  Components  on  the  SRB/ET 

Attach  Ring 205 

Subzone  7-3  SRB  Forward  Fuel  Cylinder  (Stations  1180-524) 

(General  Specifications) 207 


Subzone  7- 3- A Input  to  Components  on  the  SRB  Forward 

Fuel  Cylinder 207 

Subzone  7-4  SRB  Forward  Fuel  Bulkhead  (Stations  531-486) 

(General  Specifications) 20<> 


Subzone  7-4-A 

Input  to  Components  on  the  SRB  Forward 
Fuel  Bulkhead 

. . .20Q 

Zone  8 

SRB  Forward  Skirt 

Subzone  8-1 

SRB  Forward  Skirt  (Stations  524-485) 
(General  Specifications) 

. . .211 

Subzone  8-1-1 

SRB  Forward  Skirt  Skin  and  Stringers 
(Stations  524-485)  (General  Specifications) 

. . .213 

Subzone  8-1-1-A 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Skin  or  Stringers 
(Stations  524-485).  Weight  of 
Component  < 30  lb 

. . .213 

Subzone  8-1-1-B 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Skin  or  Stringers 
(Stations  524-485).  Weight  of 
Component  > 30  but  < 60  lb 

. . .'15 

Subzone  8-1-1-C 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Skin  or  Stringers 
(Stations  524-485).  Weight  of 
Component  > hO  lb 

. . . 217 

Subzone  8-1-Z 

SRB  Forward  Skirt  Rings  (Stations  524-485) 
(General  Specifications) 

. 2 1 Q 

Subzone  8-1-2-A 

Input  to  Components  Mounted  on  the  SRB 
Forward  Sl<irt  Rings  (Stations  524-435). 
Weight  ot  Component  < 40  lb 

2 ] 0 

Subzone  8-1-2-B 

Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Rings  (Stations  524-485).  Weight  of 
Component  i 40  but  < 80  lb 331 

Subzone  8-1-2-C 

Input  to  Components  Mounted  cn  the  SRB  Fo 
Skirt  Rings  (Stations  524-485).  Weight  of 
Component  > 80  lb 

rward 

7*>  •> 

Subzone  8-2 

Forward  >Tir‘  (FtaHons  484-434) 
(Gotn^ral  Sp»*r-i  i'i  r at  i in  s ) 

RF3?R0DUCIBn.ITY  OK  THE 

orkhnal  page  is  poor 
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1 


Subzone  8-2»l 
Subzone  8-2-1- A 

Subzone  8-2- 1-B 

Subzone  8-2- 1-C 

Subzone  8-2-2 
Subzone  8- 2 -2- A 

Subzone  8-2-2 -B 

Subzone  8-2-2-C 

Subzone  8-3 
Subzone  8-3-1 
Subzone  8-3-  1-A 


Page  , 


SRB  Forward  Skirt  Skin  and  Stringers 

(Stations  484-434)  (General  Specifications)  , , , 227 

Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Skin  or  Stringers  (Stations  484-434). 


Weight  of  Component  < 30  lb 227 

Input  to  Components  Mounted  on  the  SRB 

Forward  Skirt  Skin  or  Stringers  I 

(Stations  484-434).  Weight  of 

Component  > 30  but  < 60  lb 229 


Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Skin  or  Stringers 
(Stations  484-434).  Weight  of 


Component^  60  lb 231 

SRB  Forward  Skirt  Rings  (Stations  484-434) 

(General  Specifications) 233 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Rings  (Stations  484-434). 

Weight  of  Component  < 20  lb 233 


Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Rings  (Stations  484-434). 

Weight  of  Component  ^ 20  but  < 60  lb 23  5 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Rings  (Stations  484-4'^4) 


Weight  of  Component  > 60  lb.  . 237 

SRB  Forward  Skirt  (Stations  433-395) 

(General  Specifications) 239 


SRB  Forward  Skirt  Skin  and  Stringers 

(Stations  433-395)  (General  Specifications)  . . , 241 


Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Skin  or  Stringers 
(Stations  433-3^15).  Weight  of 
Component  < 30  lb 


3‘>o 


241 


I 


Pae;e 


Subzone  8.3-1-B 


Subzone  8- 3 - 1 - C 


Subzone  8-3-E 


Subzonc  8-3-2»A 


Subzone  8-3-2-B 


Subzone  8-3-2-C 


Subzone  8-3-3 


Subzone  8- 3- 3- A 


Subzone  8-3-3-B 


Subzone  8-3-3-C 


Subzone  8-4 


Subzone  8-4- A 


Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Skin  or  Stringers  (Stations  433-395). 

Weight  of  Component  S 30  but  < 60  lb 243 

Input  to  Components  Mounted  on  the  SRB  Forward 
Skirc  Skin  or  Stringers  (Stations  433-395), 

Weight  of  Component^  60  lb 2'* 5 


SRB  Forward  Skirt  Ring  at  Station  424 

(General  Specifications) ‘ 

Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Ring  at  Station  424.  Weigl»t  of 
Component  < 20  lb ' 

Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Ring  at  Station  424.  Weight  of 
Component  > 20  but  < 60  lb 

Input  to  Components  Mounted  on  the  SRB  Forward 
Skirt  Ring  at  Station  424.  Weight  of 
Component  > 60  lb 


SRB  Forward  Sldrt  Ring  at  Station  401 
(General  Specifications) 


Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Ring  at  Station  401. 

Weight  of  Component  < 20  lb 253 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Ring  at  Station  401. 

Weight  of  Component  ^ 20  but  < 60  lb 2*^5 

Input  to  Components  Mounlod  on  the  SRB 
Forward  Skirt  Ring  at  Station  401. 

Weight  of  Component  > 60  lb 257 


SRB  Forward  Skirt  Bulkhead 
(General  Specifications)  . . 


Inntjt  'o  Components  MourJ-’d  on  tho  SRB 
Forward  Skir'  Bulkh'  ad,  Weiuht  of 
Component  2.  


Subzone  8«4-B 

Input  to  Components  Mousited  on  the  SRB 
Forward  Skirt  Bulkhead,  Weight  of 
Component  > 20  but  < 60  lb 

. . 262 

Subzone  8-4-C 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Bulkhead.  Weight  of 
Component^  60  1b 

. . 264 

Subzone  8-5 

SRB  Forward  Skirt  Avionics  Panels 
(General  Specifications). 

. . 266 

Subzone  8- 5- A 

Input  to  SRB  Forward  Skirt  Avionics 
Panels,  Total  Weight  of  Panel  and 
Components  < 80  lb . . . 

. . 268 

Subzone  8-5-A-l 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Avionics  Panels.  Total 
Weigh*  of  Components  on  Panel  < 20  lb.  . . 

. . 271 

Subzone  8-5-B 

Input  to  SRB  Forward  Skirt  Avionics 
Panels.  Total  Weight  of  Panel  and 
Components  > 80  but  < 120  lb 

. . 273 

Subzone  8-5-B-l 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Avionics  Panels.  Total 
Weight  of  Components  on  Panel  > 20 
but  < 60  lb 

. . 276 

Subzone  8-5-C 

Input  to  SRB  Forward  Skirt  Avionics 
Panels.  Total  Weight  of  Panel  and 
Components  > 120  lb 

• • 278 

Subzone  8-5-C-l 

Input  to  Components  Mounted  on  the  SRB 
Forward  Skirt  Avionics  Panels,  Total 
Weight  of  Components  on  Panel  > 60  lb*  . • 

. . 281 

Zone  9 

SRB  Nose  Cone 

Subzone  9- 1 

SRB  Frustum  (Stations  395-275) 

(Gcnerdl  Specifications)  

. . 2B3 
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Subzone  9-1-A 

Input  to  Components  Mounted  on  the  SRB 
Frustum  (Stations  295-275).  Weight  of 
Component  < 10  lb 

. 283 

Sub^one  9«1-B 

Input  to  Components  Mounted  on  the  SRB 
Frustum  (Stations  395-275).  Weight  of 
Component  > 10  but  < 25  lb 

. 285 

Subzone  9-1-C 

Input  to  Components  Mounted  on  the  SRB 
Frustum  (Stations  395-275),  Weight  of 
Component  i 25  lb 

. 287 

Subzone  9>2 

SRB  Nose  Cap  (Stations  275-200) 

(General  Specifications) 

, . 289 

Subzone  9-2-A 

Input  to  Components  Mounted  on  the  SRB 
Nose  Cap  (Stations  275-200).  Weight  of 
Component  < 10  lb 

. . 289 

Subzone  9-2- B 

Input  to  Components  Mounted  on  the  SRB 
Nose  Cap  (Stations  275-200).  Weight  of 
Component  ^ 10  but  < 25  lb 

. . 291 

Subzone  9-2-C 

Input  to  Components  Mounted  on  the  SRB 
Nose  Cap  (Stations  (275-200).  Weight  of 
Component  > 2 5 lb 

. . 293 

Zone  10 

Space  Shuttle  Main  Engine 

Subzone  10-1 

Combustion  Chamber  Dome  and  Injector 
Area  (General  Specifications) 

. . 295 

Subzone  10-1-A 

Input  to  Main  Combustion  Chamber  Igniter  . 

. . 295 

Subzone  10-1-B 

Input  to  Main  Oxidizer  Valve  and  Main 
Chamber  Oxidizer  Dome  Purge  Valve.  . . . 

. . 295 

Subzone  10-1-C 

Input  to  Main  Chamber  Oxidizer  Dome 
Purge  Valve 

. . 2P- 

Subzone  10-1-D 

Input  to  Customer  Connect  Stage  End  . . . 

• • 2h5 

Subzone  lO-l-E 

Input  to  FVievimatic  Shutdown  Sequence  Line. 

. . 2Q- 

3QQ 
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Subzone  lO-l-F  Input  to  Fuel  Bleed  Duct 296 

Subzone  10-1-G  Input  to  Hydraulic  Supply  Line  and 

Hydraulic  Return  Line 296 

Subzone  10-1-H  Input  to  Nitrogen  Supply  Line  and  Helium 

Supply  Line  . . * 296 

Subzone  10«2  Combustion  Chamber  Throat  (General 

Specifications). 297 

Subzone  10»2>A  Input  to  Engine  Controller  Assembly 297 

Subzone  10-3  Thrust  Chamber  Jacket  Downstream  of  the 

Throat  (General  Specifications) 297 

Subzone  10-3-A  Input  to  Main  Fuel  Valve,  Fuel  Bleed  Valve 

Chamber  Coolant  Valve,  and  Fuel  System 

Purge  Check  Valve 297 

Subzone  10-3-B  Input  to  Preburner  Fuel  Supply  Duct 297 

Subzone  10-4  Fuel  System  (General  Specifications) 297 

Subzone  10-4-A  Input  to  High  Pressure  Fuel  Turbopump  ....  297 

Subzone  10-4- B Input  to  Fuel  Preburner  Dome  and  Combustor, 

and  Fuel  Preburner  Igniter 297 

Subzone  10-4-C  Input  to  Low-Pressure  Fuel  Turbopump  ....  297 

Subzone  10-4-D  Input  to  Fuel  Preburner  Oxidizer  Valve.  . . . 298 

Subzone  10-4-E  Input  to  Oxidizer  Bleed  Valve 2*?8 

Subzone  10-4-F  Input  to  Fuel  Preburner  Oxidizer  Dome 

Purge  Check  Valve 298 

Subzone  10-4-G  Input  to  Low-Pressure  Fuel  Turbopump 

Discharge  Duct  298 

Subzone  10-4- H Input  to  Low-Pressure  Fuel  Turbopump 

Turbine  Drive  Duct 208 

Subzone  10-4-1  Input  to  Low-Pressure  Fuel  Turbopump 

Turbine  Discharge  Duct  and  Hot  Gas 

Manifold  Coolant  Duct 208 
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Subzone  10-4-J  Input  to  Oxidizer  Bleed  Duct 299 

Subzone  10-4-K  Input  to  Vehicle  Fuel  Tank  Pressurization 

Duct.  299 

Subzone  10-4-L  Input  to  Low-Pressure  Fuel  Turbopump 

Lift-off  Seal  Control  Line 29'? 

Subzone  10-4-M  Input  to  High-Pressure  Fuel  Duct 2^9 

Subzone  10-4-N  Input  to  Low  Pressure  Fuel  Turbopump 

Discharge  Duct  Long  Flex  Joint 300 

Subzone  lO-4-O  Input  to  Low-Pressure  Fuel  Turbopump 

Turbine  Discharge  Duct  Long  Flex  Joint ....  300 

Subzone  10-4- P Input  to  Fuel  Bleed  Duct  Flex  Joints 300 

Subzone  10-5  Oxidizer  System  (General  Specifications).  ...  300 

Subzone  10-5-A  Input  to  High-Pressure  Oxidizer  Turbopump 

and  Heat  Exchanger 300 

Subzone  10- 5- B Input  to  Oxidizer  Preburner  Dome  and 

Combustor  and  Oxidizer  Preburner  Igniter.  . . 300 

Subzone  10-5-C  Input  to  Low-Pressure  Oxidizer  Turbopump  . . 300 

Subzone  10-5-D  Input  to  Antiflood  Valve 30C 

Subzone  10-5-E  Input  to  Oxidizer  Preburner  Oxidizer  Valve 

and  Oxidizer  Preburner  Oxidizer  Dome  Purge 
Check  Valve 300 

Subzone  10-5-F  Input  to  Oxidizer  Preburner  Oxidizer  Dome 

Purge  Check  Valve 300 

Subzone  10-5-G  Input  to  Low-Pressure  Oxidizer  Turbopump 

Discharge  Duct 301 

Subzone  10- 5- H Input  to  Low-Pressure  Oxidizer  Turbopump 

Turbine  Drive  Duct 30; 
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Subzone  10»5«I  Input  to  Vehicle  Oxidizer  Tank 

Pressurization  Duct 

Subzone  10-5- J Input  to  Pnetimatic  Shutdown  Control  Line  . . 

Subzone  10-5-K  Input  to  Preburner  Oxidizer  Supply  Duct  , . , 

Subzone  10- 5- L Input  to  High-Pressure  Oxidizer  Duct  .... 

Subzone  10-5-M  Input  to  Heat  Exchanger  Oxidizer  Supply  Line. 

Subzone  10-5-N  Input  to  Low-Pressure  Oxidizer  Turbopump 

Discharge  Duct  Long  Flex  Joint 

Subzone  10-5-0  Input  to  Oxidizer  Tank  Pressurant  Duct 

Long  Flex  Joint 

Subzone  10-6  Actuator  Assembly  (General  Specifications).  . 

Subzone  10-6- A Input  to  Actuator  Assembly 

Acoustic  Specifications 

Zone  1 ET  AFT  LI^  Bulkhead  (General  Specifications) 

External 

Subzone  2-1  ET  LH^  Tank  Cylinder,  Inboard  (Orbiter)  Side, 

Aft  Section  (General  Specifications) 

External 

Subzone  2-2  ET  LH  Tank  Cylinder,  Outboard  Side, 

Aft  Section  (General  Specifications) 

External • 

Subzone  2-3  ET  LH  Tank  Cylinder,  Inboard  (Orbiter) 

Side,  Forward  Section  (General 
Specifications)  External 

Subzone  2-4  ET  LH  Tank  Cylinder,  Outboard  Side* 

Forward  Section  (General  Specifications) 
External 


Zone  3 


ET  Intertank  Section  (General  Specifications) 
Internal  


Subzone  3-1 


ET  Intertank  Section,  Panels  1,2,  and  3 
(General  Specifications)  External  . . . 


Subzone  3-2 


Subzone  3-3 


Zone  4 


Zone  5 


Subzone  6-1 


Subzone  6- 1 


Subzone  6-2 


Subzone  6-2 


Subzone  7- 1 


Subzone  7-2 


Subzone  7-2-1 


Subzone  7-3 


Subzone  7-4 


ET  Intertank  Section,  Panels  4 and  5 
(General  Specifications)  External 

ET  Intertank  Section,  Panels  6,7,  and  8 
(General  Specifications)  External 

ET  LOX  Tank  Cylindrical  Section 

(General  Specifications)  External 

ET  Ogive  and  Nose  Cap  (General  Specifications) 
External 

SRB  Nozzle  (Stations  1990-1830) 

(General  Specifications)  Internal 

SRB  Nozzle  (Stations  1990-1830) 

(General  Specifications)  External 

SRB  Aft  Skirt  (Stations  1930-1837) 

(General  Specifications)  Internal 

SRB  Aft  Skirt  (Stations  1930-1837) 

(General  Specifications)  T'xternal  

SRB  Aft  Fuel  Bulkhead  (Stations  1875-1818) 
(General  Specifications)  External 

SRB  Aft  Fuel  Cylinder  (Stations  1837-1180) 
(General  Specifications)  External 

SRB/ET  Attach  Ring  (Station  1511) 

(General  Specifications)  External 

SRB  Forward  Fuel  Cylinder  (Stations  1180-524) 
(General  Specifications)  External 

SRB  Forward  Fuel  Bun<h<>ad  (Stations  531-48»  ) 
(General  Specifications)  External 
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Zone  8 
Subsone  8-1 
Subzone  8-2 
Subzone  8-3 
Zone  9 
Subzone  9-1 
Subzone  9-2 
Zone  10 


Page 

SRB  Forward  Skirt  (Stations  524-395) 

(General  Specifications)  Internal 365 

SRB  Forward  Skirt  (Stations  524-485) 

(General  Specifications)  External 366 

SRB  Forward  Skirt  (Stations  484-434) 


(General  Specifications)  External 367 

SRB  Forward  Skirt  (Stations  433-395) 

(General  Specifications)  External 360 

SRB  Frustum  and  Nose  Cone  (Stations  395-200) 
(General  Specifications)  Internal 369 

SRB  Frustum  (Stations  395-275) 

(General  Specifications  ) External 370 

SRB  Nose  Cone  (Stations  275-200) 

(General  Specifications)  External.  ......  371 

Space  Shuttle  Main  Engine 

(General  Specifications)  External 372 


General  Specifications 


All  Zones  Transportation  Specifications 373 

All  Zones  Handling  Specifications 377 

Component  Specifications 
Appendix  A (External  Tank) 


Input  to  the  ET  Developmental  Flight  Instrumentation/  Operational 
Instrumentation  (DFI/OI)  Level  Sensors A-1 


Input  to  the  ET  Operational  Instrumentation  (01)  Ullage  Temperature 
Probes 

Input  to  the  ET  LH  Tank  Instrumentation  Islands A-5 
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Input  to  the  ET  Intertank  Instrumentation  Islands A>7 

Input  to  the  ET  LO^  Tank  Instrumentation  Islands A-9 

Input  to  Components  Mounted  on  the  ET/Orbiter  Forward 

Attach  Struts A- 1 1 

Input  to  Components  Mounted  on  the  ET/Orbiter  Aft  Attach  Struts  . A- 13 

Input  to  Components  Mounted  on  the  ET/Orbiter  Aft  Attach 

Crossbeam  A- 15 

Appendiit  B (Solid  Rocket  Booster) 

Input  to  the  Range  Safety  Panels,  Total  Weight  of  Components 

on  the  Panel  s 20  lb B>  1 

Input  to  Components  on  the  Range  Safety  Panels.  Total 

Weight  of  Components  on  the  Panel  = 20  lb B-4 

Input  to  the  Range  Safety  Panels.  Total  Weight  of  Components 

on  the  Panel  = 55  lb B-7 

Input  to  Components  on  the  Range  Safety  Panels.  Total  Weight 
of  Components  on  the  Panel  = 55  lb B-10 

Input  to  the  Range  Safety  System  Linear  Shaped  Charge  (LSC)  ...  E-13 

Input  to  the  Linear  Shaped  Charge  (LSC)  Assembly  and  the 
Detonator  Block  Located  at  the  Forward  Skirt /Frustum 

Separation  Plane  P-15 

Input  to  the  Confined  Detonating  Fuse  (CDF)  Initiators, 

CDF  Assembly,  and  CDF  Manifold P-18 

Input  to  the  NSI  Detonator P-21 

Input  to  the  Nose  Cap  Separation  Thrusters  and  Pressure 

Cartridges P-24 

Input  to  the  SRB  Separation  Motors B -2*^ 

Input  to  SRB/ET  AFT  .Attach  Point  Separation  Bolt 
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Input  to  the  SRB/ET  Forward  Attach  "^^oint  Separation  Bolt  ....  B-30 

Input  to  the  Separation  Bolt  Pressure  Cartridge  (NSI  Pressure 


Cartridge) B-32 

Input  to  the  SRB  HolddoWn  Frangible  Nut  and  Bolt B-33 

Input  to  the  SRB  Main  Parachute  at  the  Upper  Ring 

(Station  No.  318) B-34 

Input  to  the  SRB  Main  Parachute  at  the  Lower  Ring 

(Station  No.  367) B-37 

Input  to  the  SRB  Drogue  Parachute  at  the  Lower  Ring 

(Station  No.  275) B-40 

Input  to  the  Main  Chute  Release  Separation  Nut B»42 

Input  to  the  Integrated  Electronics  Assembly  (lEA)  Located 

on  the  Forward  Skirt  Reaction  Ring B-45 

Input  to  the  Integrated  Electronics  Assembly  (lEA)  Located 

Between  the  Webs  of  the  SRB/ET  Aft  Attach  Ring B-49 

Input  to  the  Integrated  Electronics  Assembly  (lEA)  Multiple 


Locations  (Aft  Attach  Ring  and  Forward  Skirt  Reaction  Ring)  ...  B- 52 


Input  to  the  lEA  Multiplexer  Interface  Adapter  (MIA) B-55 

Input  to  the  lEA  Internal  Components  (Components  Mounted  to  the 

Inside  lEA  Housing  Except  the  Multiplexer  De -Multiplexer  ....  B-58 

Input  to  the  lEA  Multiplexer  De- Multiplexer  (MDM)  Assembly.  . . B-61 

Input  to  the  TVC  System  Upper  Frame  Assembly B-64 

Input  to  Auxiliary  Propulsion  Unit  and  Pump P.67 

Input  to  High  Pressure  Filter  and  Fuel  Isolation  Valve Fi-72 

Input  to  the  TVC  System  Lower  Frame  Assembly B-77 


4n». 


Input  to  Reservoir B-8S 

Input  to  Fuel  Supply  Module B-88 

Input  to  Fuel  Supply  Module  OFI  Pressure  Sensor B-91 


Input  to  Components  on  the  Hydraulic  Power  Supply  Service 

Panels  and  the  Hydraulic  Fluid  Supply  Pressure  Transducer  ....  B-*36 


Input  to  the  SRB  Actuator  Assembly  (Nozzle  Attach) B-101 

Input  to  the  SRB  Actuator  Assembly  (Aft  Skirt  Attach) B-IO"^ 

Input  to  the  DBM- 54  Camera  and  Electronic  Timer B-106 

Input  to  the  Frustum  Recovery  Beacon B- 1 11 

Input  to  the  Forward  Skirt  Beacon  Transmitter B-114 

Input  to  the  Rate  Gyro  Mounting  Panel P-117 

Input  to  the  Separation  Motor  DFI  Pressure  Sensor B-120 

Input  to  Separation  Instrumentation  Package B-122 

Input  to  the  Barometric  Altitude  Switch B-12‘5 

Input  to  the  SRB  Connectors B-128 


Input  to  the  SRM  Safe  and  Arm  Device 


B-131 
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Appendix  C (Common  Components)  P®g® 

Input  to  the  ET/SRB  Range  Safety  Antenna  C«1 

Input  to  the  ET/SRB  Range  Safety  Batteries C>4 

Input  to  the  ET/SRB  Range  Safety  Couplers)  Receiver, 

and  Decoder C>7 

Input  to  the  ET/SRB  Range  Safety  Safe  and  Arm  Device  C-10 

Input  to  the  ET/SRB  NSI  Detonator  C-13 

Input  to  the  ET/SRB  CDF  Assembly  and  CDF  Manifold C-16 
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Input  to  ET  Developmental  Flight  Instrumentation/Operational 
Instrumentation  (DFI/OI)  Level  Sensors  (Sheet  1 of  2) 


1*  Acceptance  Test  Criteria 
Radial  Axis 

20  - 80  Hz  @ 0.  23  i l\iz 

80  - 100  Hz  @ +6  dB/oct 
100  - 140  Hz  @ 0.  37  g- /Hz 
140  - 300  Hz  @ +6  dB/oct 
300  - 600  Hz  @ 1.  75  g?  /Hz 

600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  15  ^/Hz 


Composite  = 38.  2 g 


Long,  and  Tang.  Axes 


20 

- 33 

Hz 

@ 

0. 

016  /Hz 

33 

- 80 

Hz 

@ 

+ 10  dB/oct 

80 

- 120 

Hz 

@ 

0. 

37  gr  /Hz 

120 

- 160 

Hz 

@ 

-10  dB/oct 

160 

- 650 

Hz 

@ 

0. 

12  g^/Hz 

650 

- 1100 

HZ 

@ 

+2 

; dB/oct 

1100 

- 1500 

Hz 

@ 

0. 

17  i/Hz 

1500 

- 2000 

Hz 

@ 

-9 

> dB/oct 

2000 

Hz 

@ 

0. 

075  i /Hz 

Composite  = 16.9  s 

rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 

Long,  and  Tang.  Axes 


Radial  Axis 

20  - 25  Hz  @ 0.  12  ^/Hz 

25  - 115  Hz  @ +6  dB/oct 

115  - 400  Hz  @ 2.80  /Hz 
400  - 2000  Hz  @ -4  dB/oct 
2000  Hz  @ 0.41  g /Hz 


Composite  s 42«  5 g 

®rms 


20 

33 

Hz 

@ 

0. 

065  gf  /Hz 

33 

80 

Hz 

@ 

+ 10  dB/oct 

80 

120 

Hz 

(S 

1. 

50  i/Hz 

120 

160 

Hz 

@ 

-1 

0 dB/oct 

160 

650 

Hz 

0. 

50  i /Hz 

650 

1100 

Hz 

+2 

; dB/oct 

1100 

1500 

Hz 

& 

0. 

70  i /Hz 

1500 

2000 

Hz 

-9 

' dB/oct 

2000 

Hz 

0. 

30  i /Hz 

Composite  = 33.9  g 

rm  s 


A-l 


REPRODUdBIUry  OF  THE 
ORIQINAL  PAGE  IS  POOR 
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Input  to  ET  Developmental  Flight  Instrumentation/Operational 
Instrumentation  (DFI/OI)  Level  Sensors  (Sheet  2 of  2) 

3.  Boost  Random  Vibration  Criteria  (2  min/eucis) 


Radial  Axis  Long,  and  Tang.  Axes 


20  - 

80 

Hz 

@ 

CM 

• 

o 

20 

Hz 

@ 

0. 

10  g^/Hz 

80  - 

100 

Hz 

@ 

+6  dB  /oct 

20  - 

80 

Hz 

@ 

+7 

' dB/oct 

100  - 

140 

Hz 

@ 

1.50  g^/Hz 

80  - 

120 

Hz 

@ 

2. 

50  g?  /Hz 

140  - 

300 

Hz 

@ 

+6  dB/oct 

120  - 

180 

Hz 

@ 

-1 

0 dB/oct 

300  - 

600 

Hz 

@ 

7.  00  ^ /Hz 

180  - 

900 

Hz 

@ 

0. 

50  ^ /Hz 

600  - 

2000 

Hz 

@ 

-6  dB/oct 

900  - 

2000 

Hz 

@ 

--4 

t dB/oct 

2000 

Hz 

0.62  ^/Hz 

2000 

Hz 

<® 

0. 

17  gr/Hz 

Composite  = 76.  4 g 

®rms 


Composite  = 31.  1 g 

^ *rms 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0.  6 G's  peak* 

5-40  Hz  @ 0.  6 G's  peak 


Lateral  Axes 

2 - 6 Hz  @ 1.  4 G's  peak* 

6 - 40  Hz  @ 1.4  G's  peak 


5.  Shock  Test  Criteria  (2  shocks /axis) 


No  shock  test  required. 


* Design  Criteria  Only 


A-2 
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Input  to  the  ET  Operational  Instrumentation 
(01)  Ullage  Temperature  Probes  (Sheet  I of  2) 


1,  Acceptance  Test  Criteria  (1  mm 

Radial  Axis 

20  Hz  @ 0.0085  g*/Mz 
20  - 300  Ha  @ +6  dB/oct 

300  - 600  Hz  @ 1.  75  g?  /Hz 
600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0*  15  f /Hz 

Composite  = 37.9 

2,  Lift-Off  Random  Vibration  Crite 
Radial  Axis 

20  - 30  Hz  @ 0.  12  g’  /Hz 

30  - 140  Hz  @ +6  dB/oct 

140  - 400  Hz  @ 2.  80  g /Hz 
400  - 2000  Hz  @ -4  dB/oct 
2000  Hz  @ 0.41  g^/Hz 

Composite  = 41,9  gj,j^g 

3,  Boost  Random  Vibration  Crite ri 


Long,  and  Tang.  Axes 

20  - 30  Hz  @ 0»012  g^  /Hz 

30  - 80  Hz  @ +10  dB/oct 

80  - 120  Hz  @ 0.  37  ^ /Hz 

120  - 160  Hz  @ -10  dB/oct 

160  - 2000  Hz  @ 0.  50  g /Hz 

Composite  = 16.  2 g^^^jg 

a (1  min /axis) 

Long,  and  Tang.  Axes 

20  - 30  Hz  @ 0.  050  ^ /Hz 

30  - 80  Hz  @ +10  dB/oct 

80  - 120  Hz  @ 1.  50  gV Hz 

120  - 160  Hz  @ -10  dB/oct 

160  - 2000  Hz  @ 0.  50  g^/Hz 

Composite  = 32.  4 g 

^ “rms 

(2  min/ axis) 


Radial  Axis 

20  Hz  (S  0.  034  ^ /Hz 
20  - 300  Hz  @ +6  dB/oct 

300  - 600  Hz  ® 7.  00  ^ /Hz 
600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.62  g /Hz 


Composite  = 75.9  gj.^g 


Long. 

and  Tang 

. Axes 

20 

Hz 

0.  10 

g/Hz 

20. 

80 

Hz 

0 

+7  dB/oct 

80 

- 120 

Hz 

0 

2.  50 

r /Hz 

120 

- 180 

Hz 

-10  dB/oct 

180 

- 900 

Hz 

<§' 

0.  50 

g"/Hz 

900 

- 2000 

Hz 

0 

-4  dB/oct 

2000 

Hz 

0 

0.  17 

g /Hz 

Compos 

ite 

= 31 

• ^ ®rm 

! 

i 

I 
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Input  to  the  ET  Operational  Instrumentation 
(01)  Ullage  Temperature  Probes  (Sheet  Z of  2) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak#  2 - 6 Hz  @ 1, 4 G's  peak# 

5 - 40  Hz  @ 0.  6 G’s  peak  6 - 40  Hz  @ 1.4  G’s  peak 

5.  Shock  Test  Criteria  (2  shocks /axis) 

No  shock  test  required. 


* Design  Criteria  Only 


i 


Input  to  the  ET  LHj  Tank  Instrumentation  Islands  (Sheet  1 of  2) 


!•  Acceptance  Test  Criteria  (1  min 
Direction  A 

20  Hz  @ 0.  075  i /Hz 
20  - 130  Hz  @ +6  dB/oct 

130  - 270  Hz  @ 3.  00  g? /Hz 
270  - 325  Hz  @ -6  dB/oct 
325  - 900  Hz  @ 2.02  g?/ Hz 
900  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0,41  i /Hz 

Composite  s 53,5  g 

®rms 

2.  Lift-off  Rsmdom  Vibration  Crite: 
Direction  A 

20  Hz  @ 0.  076  i /Hz 
20  - no  Hz  @ +9  dB/oct 
no  - 300  Hz  @ 12.50  i /Hz 

300  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 1,  89  r /Hz 


Composite  = 99.3 


axis) 

Directions  B and  C 

20  Hz  @ 0.017  i /Hz 
20  - 130  Hz  @ +6  dB/oct 

130  - 340  Hz  @ 0.72  i /Hz 

340  - 430  Hz  @ +6  dB/oct 

430  - lOOO  Hz  @ 1.  15  i/Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  56  ^ /Hz 

Composite  s 42.  5 

ia  (1  min /axis) 

Directions  B and  C 

20  Hz  @ 0.  070  i /Hz 
20  - 130  Hz  @ +6  dB/oct 

130  - 340  Hz  @ 2.90  i /Hz 

340  - 430  Hz  @ +6  dB/oct 

430  - 1000  Hz  ® 4.  60  /Hz 
1000  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 2.  30  i /Hz 

Composite  = 83>  0 g 

**rms 


3,  Boost  Random  Vib~ation  Criteria  (2  min/axis) 

Direction  A Directions  B and  C 


20 

Hz 

0. 

30  i /Hz 

20 

Hz 

0.  085  i /Hz 

20 

m 

130 

Hz 

(§ 

+6 

dB/oct 

20  - 

90 

Hz 

(3 

+6  dB/oct 

130 

m 

270 

Hz 

(S 

12 

.0  gr /Hz 

90  - 

150 

Hz 

(S 

1.  70  i/Hz 

270 

m 

325 

Hz 

-6 

dB/oct 

150  - 

220 

Hz 

(a 

-6  dB/oct 

325 

m 

900 

Hz 

8. 

10  i /Hz 

220  - 

600 

Hz 

iiV 

0.  56  i /Hz 

900 

m 

2000 

Hz 

-6 

dB  /oct 

600  - 

670 

Hz 

(2’ 

+ 10  dB/oct 

2000 

Hz 

1, 

65  i /Hz 

670  - 

1000 

Hz 

(n) 

0.  81  /Hz 

1000  - 

2000 

Hz 

(U 

-3  dB/oct 

2000 

Hz 

Cd 

0.  40  i /Hz 

Compos 

ite 

= 

107.0  5 

^rms 

Com] 

pos 

ite 

= 37.  3 g 

®rtr, 
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Input  to  the  ET  LHj  Tank  Instrumentation  Islands  (Sheet  2 of  2) 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2-  5 Hz  @ 0.6  G's  peak*  2-  6 Hz  @ 1.4  G's  peak 

5 - 40  Hz  @ 0.  6 G's  peak  6 - 40  Hz  @ 1,4  G's  peak 

5o  Shock  Test  Criteria  (2  shocks /axis) 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


50  Hz  @ 24  G's  peak 
50  * 100  Hz  @ +12  dB/oct 

100  Hz  @94  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 
4,  000  - 10,  000  Hz  @ 3,  750  G's  peak 

Direction  A--Perpendicular  to  Mounting  Surface 
Direction  B--Tangential  to  Mounting  Surface 
Direction  C — Tangential  to  Mounting  Surface,  Perpendicular  to 
Direction  B 


Design  Criteria  Only 


to  the  ET  Intertank  Instrumentation  Islands.  (Sheet  1 of  2) 
1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0. 

16  ^/Hz 

20 

- 50 

Hz 

+6 

) dB/oct 

50 

- 100 

Hz 

@ 

1. 

00  g?  /Hz 

100 

- 160 

Hz 

@ 

> dB/oct 

160 

- 320 

Hi 

@ 

0. 

25  ^ /Hz 

320 

- 500 

Hz 

@ 

+9 

• dB/oct 

500 

- 800 

Hz 

@ 

1. 

00  g^/Hz 

800 

- 2000 

Hi 

-1 

0 dB/oct 

2000 

Hz 

0. 

16  g^/Hz 

Long,  and  Tang.  Axes 

20  Hz  @ 0.045  i IHz 
20  - 40  Hz  @ +6  dB/oct 

40  - 320  Hz  @ 0.  17  g^ /Hz 

320  - 450  Hz  @ +9  dB/oct 
450  - 800  Hz  @ 0.50  g^/ Hz 
800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  032  i /Hz 


Composite  * 31. 9 g 

®rms 


Composite  = 20.8  g 

®rms 


2*  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  010  ^ /Hz 
20  - 110  Hz  @ +6  dB/oct 

1 10  - 350  Hz  @ 0.  30  ^ /Hz 
350  - 500  Hz  @ +10  dB/oct 

500  - 800  Hz  @ 1.00  ^ /Hz 
800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  (51  0*  16  i lUz 

Composite  = 30.9  g 

rms 


Long,  and  Tang.  Axes 


20 

Hz 

0.  0026  r /Hz 

20  . 

60 

Hz 

+ 10  dB/oct 

60  - 

■ 170 

Hz 

@ 

0.  10  /Hz 

170  - 

■ 300 

Hz 

+9  dB/oct 

300  - 

■ 800 

Hz 

0.  50  gp/Hz 

800  - 

• 2000 

Hz 

-6  dB  / oc  t 

2000 

Hz 

0.  094  ^ /Hz 

Composite  = 23.0  a 

®rms 


A - 7 


Input  to  the  ET  Intertank  Instrumentation  Islands.  (Sheet  2 of  2) 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0.  64  /Hz 
20  - 50  Hz  @ +6  dB/oct 

50  - 100  Hz  @ 4,00  i iHz 

100  - 160  Hz  @ -9  dB/oct 

160  - 320  Hz  @ 1,  00  ^ /Hz 

320  - 500  Hz  @ +9  dB/oct 
500  - eOO  Hz  @ 4.  00  gf  /Hz 
800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  64  ^ /Hz 

Composite  s 63.  8 i 

®rms 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

2 - 5 Hz  @ 0»  6 G's  peak* 

5 - 40  Hz  @ 0.  6 G's  peak 


Long. 

and  Tang 

* 

Axes 

20 

Hz 

@ 

0.  18  ^/Hz 

20 

. 40 

Hz 

@ 

+6  dB/oct 

40 

- 320 

Hz 

@ 

0.  70  i /Hz 

320 

- 450 

Hz 

@ 

+9  dB/oct 

450 

- 800 

Hz 

@ 

2.  00  i /Hz 

800 

- 2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.  13  r /Hz 

Composite  = 41,  7 e 

®rms 


Lateral  Axes 

2 - 5 Hz  (®  0,  8 G's  peak* 

5 - 40  Hz  @ 0.  8 G's  peak 


5,  Shoc'/c  Test  Criteria  (2  shocks/axis) 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance, 

50  Hz  @94  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 375  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 15,000  G's  peak 


Input  to  the  ET  LOj  Tank  Instrumentation  Islands  (Sheet  1 of  2) 
Acceptance  Test  Criteria  (1  min/axis) 


Direction  A 

20  - 80  Hz  @ 0.23  i /Hz 

80  - 100  Hz  @ -f6  dB/oct 

100  - 140  Hz  @ 0.  37  gf /Hz 

140  - 300  Hz  @ +6  dB/oct 

300  - 600  Hz  @ 1.  75  /Hz 
600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  15  i /Hz 

Composite  s 38*2  g 

®rms 

Lift-off  Random  Vibration  Criteri 


Direction  A 


20  - 

40 

Hz 

<d> 

0.  12  i /Hz 

40  . 

80 

Hz 

@ 

+6  dB/oct 

80  - 

150 

Hz 

@ 

0.40  g^/Hz 

150  - 

300 

Hz 

@ 

+6  dB  / oc  t 

300  - 

500 

Hz 

@ 

1.  60  i /Hz 

500  - 

2000 

Hz 

-3  dB/oct 

2000 

Hz 

(3 

0.41  g’/Hz 

Composite  = 40.  2 g 

^ ®rms 


Directions  B and  C 

20  Hz  @ 0.  00052  i /Hz 
20  - 100  Hz  @ +9  dB/oct 

100  - 1000  Hz  @ 0.  070  i /Hz 
1000  - 2000  Hz  (®  -3  dB/oct 

2000  Hz  @ 0.  035  ^ /Hz 


Composite  s 10.6  g 

^ ®rms 

(1  min/axis) 

Directions  B and  C 

20  Hz  @ 0.  0032  gr  /Hz 
20  - 100  Hz  (S  +6  dB/oct 

100  - 680  Hz  (®  0.  080  /Hz 

680  - 700  Hz  (2; +9  dB/oct 

700  - 1000  Hz  & 0.  092  ^ /Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  ® 0.  046  g’  /Hz 

Composite  = 12.0  g 

^ ®rms 


Boost  Random  Vibration  Criteria  (2  min/axis) 


Direction  A Directions  B and  C 


20 

o 

00 

t 

Hz 

(® 

0.92  g=/Hz 

20 

Hz 

Q 

0. 

0021 

i /Hz 

80 

- 100 

Hz 

& 

+6  dB/oct 

20 

- 100 

Hz 

fa* 

+9 

• dB/< 

oct 

100 

- 140 

Hz 

(w 

1.50  i/Hz 

100 

- 1000 

Hz 

(a 

0. 

28  i 

/Hz 

140 

- 300 

Hz 

+6  dB/oct 

1000 

- 2000 

Hz 

-3 

> dB/t 

oct 

300 

- 600 

Hz 

(® 

7.00  i /Hz 

2000 

Hz 

(a 

0. 

14 

/Hz 

600 

- 2000 

Hz 

(® 

-6  dB  / oc  t 

2000 

Hi' 

0.62  i/Hz 

Compos 

ite 

= 76. 4 g 

■ rms 

Com 

pos 

ito 

= 

21.  3 

^rms 
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Input  to  the  ET  LOj  Tank  Instrumentation  Islands  (Sheet  2 of  2) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 • 5 Hz  @ 0. 6 G's  peak^  2 • 6 Hz  @ 1. 4 G's  peak^ 

5 - 40  Hz  @ 0.6  G's  peak  6 - 40  Hz  @ 1.4  G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

No  shock  test  required. 

* Design  Criteria  Only 
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Input  to  Components  Mounted  on  the  ET/Orbiter  Forward  Attach  S*rut 

(Sheet  1 of  Z) 


Acceptance  Test  Criteria  (1  min/axis) 

Radial  Axis 

Long  and  Tang.  Axes 

20  Hz  @ 0.  0072  i /Hz 
20  - 130  Hz  @ +4  dB/oct 

130  - 1500  Hz  @ 0.  087  i /Hz 
1500  • 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  047  ^/Hz 

20  Hz  @ 0.  0060  i /Hz 
20  - 700  Hz  @ +3  dB/oct 
700  - 1500  Hz  @ 0.20  i /Hz 
1500  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  12  i/Hz 

Composite  s 12.5  g 

rms 

Composite  s 16.  8 g 

®rms 

Lift-off  Random  Vibration  Criteria 

(1  min/axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  11  i/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 200  Hz  @ 0.  090  i /Hz 
200  - 250  Hz  @ -9  dB/oct 
250  - 1400  Hz  @ 0.  045  i /Hz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.015  i/Hz 

20  - 50  Hz  @ 0.016  i/Hz 

50  - 1000  Hz  @ +2  dB/oct 
1000  - 1400  Hz  @ 0.  13  gf  /Hz 
1400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  065  g^  /Hz 

Composite  = 9.  1 e 

rms 

Composite  = 13.5  g 

‘’rms 

3.  Boost  Random  Vibration  Criteria  (2  min/ axis) 


Radial  Axis 

20  Hz  0.  029  r /Hz 
20  - 130  Hz  +4  dB/oct 

130  - 1500  Hz  @ 0.  35  g^/Hz 
1500  - 2000  Hz  (®  -6  dB/oct 
2000  Hz  @ 0.  19  i /Hz 

Composite  = 25.  1 g 

rtn  ^ 


Long,  and  Tang.  Axes 

20  Hz  0.  024  ^ /Hz 
20  - 700  Hz  +3  dB/oct 

700  - 1500  Hz  (3  0.  80  gr  /Hz 
1500  • 2000  Hz  (3  -6  dB/oct 
2000  Hz  w 0.  50  / Hz 

Composite  s 33.6  c 

"rms 
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Input  to  Components  Mainted  on  the  ET/Orbitar  Forward  Attach  Strut 

(Sheet  2 of  2) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 > 5 Hz  @ 0.  6 G's  peak*!*  2 • 5 Hz  @ 0.  8 G's  peak‘d 

5 > 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

See  Table  I 

* Design  Criteria  Only 
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Input  to  Components  Mounted  on  the  ET/Orbiter  Aft  Attach  Struts 

(Sheet  1 of  2) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Ha  @ 0.0019  i iKz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.016  i iKz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0050  i /Hz 

Composite  * 5.  0 a 

®rms 

2.  Lift-off  Random  Vibration  Critcri 

Radial  Axis 

20  Hz  @ 0.  0077  i /Hz 
20  - 100  Hz  +4  dB/oct 

100  - 1100  Hz  @ 0.065  ilHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  020  i /Hz 

Composite  = 10.  0 a 

®rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0025  i /Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.035  g* /Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.015  i lUz 

Composite  = 6.  9 a 

^ ®rms 

(1  min/axis) 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0098  g^  /Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.  14  g^/Hz 
1500  - 2000  Hz  -9  dB/oct 
2000  Hz  (?  0.  059  i /Hz 

Composite  = 13.9  a 

rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axi  ) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  0014  g^/Hz 

20  • 

70 

Hz 

(3 

0. 

0025  r /Hz 

20  • 

100 

Hz 

@ 

+6  dB/oct 

70  • 

no 

Hz 

& 

+<5 

1 dB/oct 

100  • 

200 

Hz 

@ 

0.  035  i /Hz 

1 lb  • 

800 

Hz 

0. 

010  fi  /Hz 

200  . 

350 

Hz 

@ 

-6  dB/oct 

800  ■ 

1000 

Hz 

(g 

+6 

. dB/oct 

350  • 

1500 

Hz 

@ 

0.012  i /Hz 

1000  . 

1500 

Hz 

0. 

017  g^  /Hz 

1500  . 

2000 

Hz 

-9  dB/oct 

1500  ■ 

• 2000 

Hz 

(3 

-6 

» dB/oct 

2000 

Hz 

0.0049  i /Hz 

2000 

Hz 

0. 

o 

o 

Compos 

ite 

= 5.  0 g 

®rms 

Com] 

pos 

itc 

s 

5.0  g 

’rms 
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tnput  to  Components  Mounted  on  the  ET/Orbiter  Aft  Attach  Struts 

(Sheet  2 of  2)  | 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Hz  @ 0.  6 G's  peak*  2 - 5 Hz  @ 0.  8 G's  peak* 

5 - 40  Hz  @ 0.  6 G’s  peak  5 - 40  Hz  @ 0.  8 G's  peak 

5.  Shock  Test  Criteria  (2  shocks /axis)  ' ^ 

No  shock  test  required.  ! 

* Design  Criteria  Only  i 

1 

1 


Input  to  Components  Mounted  on  the  ET/Orbiter  Aft  Attach  Crossbeam 

(Sheet  1 of  2) 

. Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  00035  i /Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 200  Hz  @ 0.  0087  ^ /Hz 
200  - 350  Hz  @ -6  dB/oct 

350  - 1500  Hz  @ 0.  0 030  ^ /Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0012  ^/Hz 

Composite  s 2.  5 g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  00032  ^ /Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.0045  ^ /Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.0019  r /Hz 


Composite  s 2.  5 g 


Lift-off  Random  Vibration  Criteria.  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0019  i/Hz 
20  - 100  Hz  @ +4  dB/oct 

100  - 1100  Hz  @ 0.016  i /Hz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0050  i /Hz 

Composite  = 5.  0 g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0013  i/Hz 
20  - 1100  Hz  @ +2  dB/oct 
1100  - 1500  Hz  @ 0.  018  i /Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0076  i /Hz 

Composite  = 5.0  g 


Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0014  i/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 200  Hz  @ 0.  035  ^ /Hz 
200  - 350  Hz  @ -6  dB/oct 
350  - 1500  Hz  @ 0.  012  i /Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0049  i /Hz 


Long,  and  Tang*  Axes 

20  - 70  Hz  @ 0.  0025  i /Hz 

70  - 110  Hz  @ +9  dB/oct 

no  - 800  Hz  @ 0.010  i /Hz 

800  - 1000  Hz  @ +6  dB/oct 
1000  - 1500  Hz  @ ''  017  i /Hz 
1500  - 2000  Hz  @ dB/oct 

2000  Hz  @ 0.  0094  i /Hz 


Composite  = 5.  0 g 


Composite  = 5.  0 g 


I 


Input  to  Components  Mounted  on  the  ET/Orbiter  Aft  Attach 

(Sheet  2 of  2) 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

2 - 5 Ha  @ 0.  6 G's  peak*  2 - 5 Hz  @ 0.  8 G' 

5 - 40  Hz  @ 0.  6 G's  peak  5 - 40  Hz  @ 0.  8 G' 

5.  Shock  Test  Criteria  (2  shocks /axis) 

No  shock  test  required. 

* Design  Criteria  Only 


Crossbeam 


s peak* 
s peak 


APPENDIX  B 


VIBRATION  AND  SHOCK  CRITERIA 
FOR 

SPECIFIC  COMPONENTS 
OF  THE 

SPACE  SHUTTLE  SOLID  ROCKET  BOOSTER 


Input  to  the  Range  Safety  Panels#  Total  Weight  of  Components 
On  the  Panel  » 20  lb.  (Sheet  1 of  3) 


i.  Acceptance  Test  Criteria  (I  min/axis) 


Radial  Axis 

20  Hz  @ 0.013  g^/Hz 
20  - 150  Hz  @ +3  dB/oct 

150  - 250  Hz  @ 0. 10  g*/Hz 
250  - 500  Hz  @ -9  dB/oct 
500  - 1200  Hz  @ 0.012  g^/Hz 
1200  - 2000  Hz  @ -6  dB/oct 

2aoa  Hz-@..flJP.030  gVHz 


Long,  and  Tang.  Axes 


20 

Hz 

@ 0. 0088  g^/Hz 

20  - 

40 

Hz 

@ +3  dB/oct 

40  - 

105 

Hz 

@0.017  gVHz 

105  - 

300 

HZ 

@ +3  dB/oct 

300  - 

400 

Hz 

@ 0.  050  g*/Hz 

400  - 

500 

Hz 

@ -15  dB/oct 

500  - 

630 

Hz 

@ 0.015  gVHz 

630  - 

800 

Hz 

@+15  dB/oct 

800  - 

1000 

Hz 

@ 0.  050  g^/Hz 

1000  - 

2000 

Hz 

@ -6  dB/oct 

2000 

Hz 

@0.012  gVHz 

Composite  = 6.4  g 


rms 


Composite  s 7.  6 g 


rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  036  g^/Hz 
20-  110  HZ  @ +3  dB/oct 

no  - 250  Hz  @ 0.  20  g^/Hz 

250  - 470  Hz  @ -9  dB/oct 
470  - 1000  Hz  @ 0.  030  g^/Hz 
1000  - 2000  HZ  @ -6  dB/oct 

2000  Hz  @ 0.  0075  gVHz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  050  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 360  Hz  @ 0.  10  g^/Hz 

360  - 460  Hz  @ -15  dB/oct 
460  - 630  Hz  @ 0.  030  gVHz 
630  - 800  Hz  @ +15  dB/oct 

800  - 1000  Hz  @ 0.  10  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  025  g*/Hz 


rm 


Composite  « 9. 4 g 


Composite  s 11.  2 g 


Inpu*.  to  the  Range  Safety  Panels. 

On  the  Panel  s 20  lb. 


Total  Weight  of  Components 
(Sheet  2 of  3) 


Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  052  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150  - 250  Hz  @ 0.40  g^/Hz 
250  - 500  Hz  @ -9  dB/oct 

500  - 1200  Hz  @ 0.050  g^/Hz 
1200  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.018  gVHz 


Long. 

, and  Tang 

;.  Axes 

20 

Hz 

@ 0.035  gVHz 

20 

- 40 

Hz 

@ + 3 dB/oct 

40 

- 105 

Hz 

@ 0.070  gVHz 

105 

- 300 

Hz 

@ +3  dB/oct 

300 

- 400 

Hz 

@ 0.  20  g^/Hz 

400 

- 500 

Hz 

@ -15  dB/oct 

500 

- 630 

Hz 

@ 0.060  g^Hz 

630 

- 800 

Hz 

@ +15  dB/oct 

800 

- 1000 

Hz 

@ 0.  20  gVHz 

1000 

- 2000 

Hz 

@ -6  dB/oct 

2000 

Hz 

@0,050  gVHz 

Composite  = 12.9  g^^^  Composite  = 15.2  g^^^ 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.38  gVHz 
20  - 36  Hz  @ +3  dB/oct 

36  - 60  Hz  @ 0.  64  gVHz 

60  - 70  Hz  @ -9  dB/oct 

70  - 250  Hz  @ 0.44  g^/ Hz 

250  - 550  Hz  @ -12  dB/oct 

550  - 1000  Hz  (®  0.020  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0050  gVHz 


Composite  = 12.  ® 


Long,  and  Tang,  Axes 

20  Hz  @ 0.  54  g*/Hz 
20  - 34  Hz  @ +3  dB/oct 

34  - 50  Hz  @ 0.90  gVHz 

50  - 80  Hz  @ -12  dB/oct 

80  - 360  Hz  @ 0.  15  gVHz 
360  - 450  Hz  @ -15  dB/oct 
450  - . 700  Hz  @ 0.  050  gVHz 
700  - 760  Hz  @ + 15  dB/oct 

760  - 900  Hz  @ 0.075  g^/Hz 

900  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.034  gVHz 

Comoosite  s 12.^  g.«.» 

rm  s 


I 


Input  to  the  Range  Safety  Panels.  Total  Weight  of  Components 
On  the  Panel  = 20  lb.  (Sheet  3 of  3) 


5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 1.  0 G's  peak# 
5 - 40  Hz  @ 1.  0 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 1. 7 G's  peak# 

5 - 10  Hz  @ 0.  6 G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 


6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

50  Hz  24  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  (®  94  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 

4,  000  - 10,  000  Hz  @ 3,  750  G's  peak 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  I G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  p<;ak  Amplitude 

300  msec  Duration 


# Design  Criteria  Only 


r.-3 


I 


Input  to  Components  on  the  Range  Safety  Panels,  Total  Weight 
Of  Components  on  the  Panel  s 20  lb.  (Sheet  1 of  3) 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0.095  gVHz 

20  - 

70 

Hz 

@ 

+ 3 dB/oct 

70  - 

90 

Hz 

@ 

0.  30  gVHz 

90  - 

115 

Hz 

@ 

-12  dB/oct 

115  - 

250 

Hz 

@ 

0.  1 1 g^/Hz 

250  - 

550 

Hz 

@ 

-12  dB/oct 

550  - 

1000 

Hz 

@ 

0.  0050  g^Hz 

1000  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

0.0013  gVHz 

Composite  s 6. 9 g 

rms 


2.  Lift-off  Random  Vibration  Crite 
each  axis) 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0087  gVHz 
20  - 40  Hz  @ + 3 dB/oct 

40  - 105  Hz  @ 0,017  gVHz 

105  - 300  Hz  @ +3  dB/oct 
300  - 1000  Hz  @ 0.050  g*/Hz 
1000  - 2000  Hz  @ - 6 dB/oct 

2000  Hz  @ 0.0012  g^/Hz 


Composite  « 8.  2 g 

rms 

(50  sec  plus  10  sec/mission  in 


Radial  Axis 

20  Hz  @ 0.  10  gVHz 
20  - 40  Hz  +3  dB/oct 

40  - 250  Hz  @ 0.  20  gVHz 
250  - 470  Hz  ® -9  dB/oct 
470  - 1000  Hz  @ 0.  030  g^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0075  gVHz 

Composite  = 9.  7 g 

rms 


Long*  and  Tang.  Axes 

20  Hz  @ 0.050  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 1000  Hz  @ 0.  10  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.025  gVHz 


Composite  = 12.  1 g 

rm  s 


n-4 


I 


Input  to  Components  on  the  Range  Safety  Panels.  Total  Weight 
Of  Components  on  the  Panel  * 20  lb.  (Sheet  2 of  3) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


4. 


Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.  20  gVHz 

20  Hz  @ 0.035  gVHz 

20  - 40  Hz  @ +3  dB/oct 

20  - 

40  Hz  @ +3  dB/oct 

40  - 250  Hz  @ 0.  40  g*/Hz 

40  - 

105  Hz  @ 0.070  gVHz 

250  - 500  Hz  @ -9  dB/oct 

105  - 

300  Hz  @ +3  dB/oct 

500  - 1200  Hz  @ 0.050  g^/Hz 

300  - 

1000  Hz  <®  0.  20  gVHz 

1200  - 2000  Hz  @ -6  dB/oct 

1000  - 

2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  018  g^/Hz 

2000  Hz  @ 0.050  gVHz 

Composite  = 13.  7 

Composite  = 16.4  gj,^g 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  (cj  0.  38  gVHz 

20  Hz  @ 0.  54  gVHz 

20  - 70  Hz  +3  dB/oct 

20  - 

34  Hz  +3  dB/oct 

70  - 90  Hz  @ 1.  20  g^/Hz 

34  - 

50  Hz  @ 0.90  gVHz 

90  - 115  Hz  @ -12  dB/oct 

50  - 

80  Hz  -12  dB/oct 

115  - 250  Hz  @ 0.  44  g^Hz 

80  - 

450  Hz  (a  0.  15  gVHz 

250  - 550  Hz  @ -12  dB/oct 

450  - 

2000  Hz  ^ -3  dB/oct 

550  - 1000  Hz  @ 0..  020  gVHz 

2000  Hz  fp  0.  034  gVHz 

1000  - 2000  Hz  @ -b  dB/oct 

2000  Hz  @ 0.  0050  gVHz 

Composite  = 13.  9 g 

*rms 

Composite  = 13.  8 g 

* ®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  ® 1.  0 G's  peak-:- 
5 - 40  Hz  I.  0 G's  peak 


Lateral  Axes 

2 - 5 Hz  >'i'  1.  T G's  peak- 

5-10  Hz  0.  6 G's  peak 

10-40  Hz  1.7  G's  peak 


* Design  Criteria  Only 


3 


I 


Input  to  Components  on  the  Range  Safety  Panels, 
Of  Components  on  the  Panel  = 20  lb.  (Sheet 


Total  Weight 
3 of  3) 


6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks  per 
mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

50  Hz  @ 12  G's  peak 
50  - 100  Hz  @ + 12  dB/oct 

100  Hz  @ 47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 

4,  000  - 10,  000  Hz  @ 1, 875  G's  peak 

B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 


Half  Sine  Pulse  Half  Sine  Pulse 

3.  1 G's  peak  Amplitude  7.  3 G's  peak  Amplitude 

300  msec  Duration  300  msec  Duration 


I 


Input  to  the  Range  Safety  Panels,  Total  Weight  of  Components 
On  the  Panel  * 55  lb.  (Sheet  ) of  3) 

!•  Acceptance  Test  Criteria  (I  min/axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.  12  gVHz  20  Hz  ® 0.  0070  g'/Hz 

50  - 56  Hz  @ -9  dB/oct  20  - 40  Hz  +3  dB/oct 

56  - 230  Hz  @ 0.  090  g^/Hz  40  - 95  Hz  @ 0.  014  g“/Hz 

230  - 500  Hz  @ -12  dB/oct  95  - 250  Hz  @ 3 dB/oct 

500  - 1000  Hz  @ 0.  0042  g^Hz  250  - 320  Hz  # 0.  037  g /Hz 

1000  - 2000  Hz  @ -6  dB/oct  320  - 400  Hz  -15  dB/oct 

2000  Hz  (§  0.  0010  g^/Hz  400  - 560  Hz  ® 0.  012  g'/Hz 

560  - 700  Hz  + 15  dB/oct 

700  - 1000  Hz  0.  037  gVHz 
1000  - 2000  Hz  ® dB/oct 

2000  Hz  'T  0.0005  'Hz 

Composite  = 5.5  Composite  = 

i m 5 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial 

Axis 

Long. 

and  Tang 

• 

Axes 

20 

Hz 

@ 

0.031  gVHz 

20 

Hz 

tfl’ 

0.  040 

g’/Hz 

20  - 

100 

Hz 

(® 

+ 3 dB/oct 

20  - 

40 

Hz 

iVr 

+ 3 dB, 

loct 

100  - 

250 

Hz 

(® 

0.  15  g^/Hz 

40  - 

340 

Hz 

(O! 

0.  080 

g“/Hz 

250  - 

470 

Hz 

0 

-9  dB/oct 

340  - 

420 

Hz 

at) 

- 1 5 d B / oc  t 
> < 

470  - 

1000 

Hz 

0.  023  gVHz 

420  - 

560 

Hz 

1 1 ,* 

0.  025 

g‘/Hz 

1000  - 

2000 

Hz 

@ 

-6  dB/oct 

560  - 

700 

Hz 

if}) 

4 15  dB/oct 
1 , 

2000 

Hz 

di 

0.  0058  g-inz 

700  - 

1000 

Hz 

ftl 

0.  080 

‘4- /Hz 

1000  - 

2000 

Hz 

ffY' 

-6  dB 

/oct 

2000 

Hz 

i'}; 

0.  020 

Com 

pos 

ite 

= 8.  2 i! 

rms 

C » jm 

po  ; 

■ = 10. 

1 l; 

rm : 
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Input  to  the  Range  Safety  Panels. 

On  the  Panel  = 55  lb. 


Total  Weight  of  Components 
(Sheet  2 of  3) 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0,038  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150  - 250  Hz  @ 0.  28  g*/Hz 

250  - 480  Hz  @ -9  dB/oct 
480  - 1000  Hz  @ 0.040  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0.010  gVHz 


Composite  = 10.  7 gj,^g 

4.  Reentry  Random  Vibration  Crite 
each  axis) 

Radial  Axis 

20  - 50  Hz  @ 0.  50  gVHz 

50  - 56  Hz  @ -9  dB/oct 

56  - 230  Hz  @ 0.  36  g^Hz 
230  - 500  Hz  @ -12  dB/oct 

500  - 1000  Hz  @ 0.017  g“/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0042  gVHz 


Composite  = ll.O  g 

^ ®rm  s 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.028  gVHz 

20  - 

40 

Hz 

@ 

+ 3 dB/oct 

40  - 

95 

Hz 

@ 

0.056  gVHz 

95  - 

250 

Hz 

@ 

+ 3 dB/oct 

250  - 

320 

Hz 

@ 

0. 15  g*/Hz 

320  - 

400 

Hz 

@ 

-15  dB/oct 

400  - 

560 

Hz 

@ 

0.050  gVHz 

560  - 

700 

Hz 

@ 

+ 15  dB/oct 

700  - 

1000 

Hz 

@ 

0.15  er^/Hz 

1000  - 

2000 

Hz 

© 

-6  dB/oct 

2000 

Hz 

@ 

fM 

CO 

o 

• 

o 

Composite  s 1 3s  3 
(60  sec  plus  30  sec /mission  iu 


Long,  and  Tang.  Axes 


20  - 

40 

Hz 

@ 

0 

.75  g*/Hz 

1 

o 

60 

Hz 

@ 

- 

12  dB/oct 

60  - 

320 

Hz 

@ 

0 

. 13  i//Hz 

320  - 

400 

Hz 

@ 

- 

15  dB/oct 

400  - 

600 

Hz 

@ 

0 

.040  gVHz 

600  - 

650 

Hz 

@ 

+ 

15  dB/oct 

650  - 

• 800 

Hz 

@ 

0 

.065  g^/Hz 

800  - 

2000 

Hz 

@ 

- 

3 dB/oct 

2000 

Hz 

@ 

0 

.026  gVHz 

Com 

posite 

= 

: 11.  4 g 

B-H 


Input  to  the  Range  Saf'^ty  Panels.  Total  Weight  of  Components 
On  the  Panel  = 55  lb.  (Sheet  3 of  3) 


5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5-  5 Hz  @ 1.  0 G's  peak« 
5 - 40  Hz  @ I.  0 G's  peak 


Lateral  Axes 

2-  5 Hz  (i  1.  7 G's  peak* 
5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.7  G's  peak 


6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

50  Hz  @ 24  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @94  G's  peak 
100-  4»  000  Hz  @ +6  dB/oct 
4,  000  - 10,000  Hz  @ 3,  750  G's  peak 

B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  I G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 


n- > 


Input  to  Components  on  the  Range  Safety  Panels.  Total  Weight 
Of  Components  on  the  Panel  s 55  lb.  (Sheet  1 of  3) 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  12  g^Hz 

20  Hz  @ 0.0070  g*/Hz 

20  - 40  Hz  @ +3  dB/oct 

20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 0.  25  gVHz 

40  - 95  Hz  @ 0.014  g*/Hz 

60  - 75  Hz  @ -12  dB/oct 

95  - 250  Hz  @ +3  dB/oct 

75  - 230  Hz  @ 0.090  g^/ Hz 

250  - 1000  HZ  @ 0.037  g*/Hz 

230  - 500  Hz  ^ -12  dB/oct 

1000  • 2000  Hz  @ -6  dB/oct 

500  - 1000  Hz  @ 0.0042  gVHz 

2000  Hz  @ 0.0095  g^/Hz 

1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0010  gVHz 

Composite  *5  .9  g 

^ ®rms 

Composite  = 7.  2 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 

each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  075  gVHz 

20  Hz  @ 0.  040  g"/Hz 

20  - 40  Hz  @ +3  dB/oct 

20  - 40  Hz  @ +3  dB/oct 

40  - 250  Hz  @ 0.  15  gVHz 

40  - 1000  Hz  @ 0.080  g^Hz 

250  - 470  Hz  @ -9  dB/oct 

1000  - 2000  Hz  @ -6  dB/oct 

470  - 1000  Hz  @ 0.023  g^Hz 

2000  Hz  @ 0.  020  gVHz 

1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0058  gVHz 

Composite  s 8.4  g 

^ ®rms 

Composite  = 10.9 

B-10 


RtPRODUCroiUTY  OF  Tim 
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Input  to  Components  on  the  Range  Safety  Panels.  Total  Weight 
Of  Components  on  the  Panel  s 55  lb.  (Sheet  2 of  3) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 


each  axis) 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.  14  gVHz 

20  Hz  @ 0.028  gVHz 

20  - 40  Hz  @ +3  dB/oct 

20  - 

40  Hz  @ +3  dB/oct 

40  - 250  Hz  @ 0.  28  gVHz 

40  - 

95  Hz  @ 0.056  gVHz 

250  - 480  Hz  @ -9  dB/oct 

95  - 

250  Hz  @ +3  dB/oct 

480  - 1000  Hz  @ 0.040  g^/Hz 

250  - 

1000  Hz  @ 0.  15  gVHz 

1000  - 2000  Hz  @ -6  dB/oct 

1000  - 

2000  Hz  @ -6  dB/oct 

2000  Hz  @0.010  gVHz 

2000  Hz  @ 0.038  g^Hz 

Composite  s 11.4  e 

®rms 

Composite  = 14.  4 

Reentry  Random  Vibration  Criteria  (60  sec 
each  axis) 

plus  30  sec/mission  in 

Radial  Axis 

Long. 

and  Tang.  Axes 

20  Hz  @ 0.  50  gVHz 

20  - 

40  Hz  @ 0.  75  gVHz 

20  - 40  Hz  @ +3  dB/oct 

40  - 

60  Hz  @ -12  dB/oct 

40  - 60  Hz  @ 1.00  gVHz 

60  - 

400  Hz  @ 0.  13  gVHz 

60  - 75  Hz  @ -12  dB/oct 

400  - 

2000  Hz  @ -3  dB/oct 

75  - 230  Hz  @ 0.  36  g^Hz 
230  - 500  Hz  @ -12  dB/oct 

500  - 1000  Hz  @ 0.  017  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0042  gVHz 

2000  Hz  @ 0.026  gVHz 

Composite  = 1 1.  9 g 

rrti  s 

• 

Composite  s 12.  2 g 

®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.  5 - dHz^I.OG's  peak*'*  2 - 5 Hz  ® 1.  7 G's  peak* 

5 - 40  Hz  (J?  1.  0 G's  peak  5 - 10  Hz  ® 0.6  G's  peak 

10  - 40  Hz  CM.  7 G’s  peak 

* Design  Criteria  Only 


B-1  1 


I 


Input  to  domponeftts  on  the  Range  Safety  Panels.  Total  Weight 
Of  Components  on  the  Panel  * 55  lb.  (Sheet  3 of  3) 

6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equr'alent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Forward-Skint/Prustum  Separation 

50  Hz  @12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @47  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 
4,  000  - 10, 000  Hz  @ 1,  875  G's  peak 

B.  Water  Landing 

^ Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
3.  1 G's  peak  Amplituae 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


B-12 


Input  to  the  Range  Safety  System  Linear  Shaped  Charge  (LSC) 

(Sheet  1 of  2) 


Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Ha  @ 0.  0090  g*/Hz 
20  - 180  Hz  @ +6  dB/oct 

180  - 280  Hz  @ 0.  78  gVHs 

280  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.015  gVHz 

Composite  = 17.  6 g 

^ ®rms 


Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.0050  g2/Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.0  15  gVHz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00095  g2/Hz 

Composite  s 3.  2 g 

®rms 


Flight  Random-Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 


20  - 50  Hz  @ 0.  020  gVHz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.  060  gVHz 

500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  g*/Hz 


Composite  = 6.  9 g 

rms 


Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

20  Hz  (5)  0.036  gVHz 
20  - 180  Hz  +6  dB/oct 

180  - 280  Hz  @ 3.  13  gVHz 

280  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.059  gVHz 

Composite  = 35.  2 g 

®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  ® 1.  0 G's  p»;ak- 
5 - 40  Hz  1.  0 G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0039  gVHz 
20  - 80  Hz  +6  dB/oct 

80  - 275  Hz  @ 0.  063  /Hz 
275  - 560  Hz  -9  dB/oct 

560  - 2000  Hz  @ 0.  0075  g^Hz 

Composite  = 5.  6 g 

®rms 


Lateral  Axes 

2 - 5 Hz  ® 1.  7 G's  peak* 

5-10  Hz  'i'  0.60  G's  peak 
10-40  Kz  ® 1.7  G's  peak 


Design  Criteria  Only 


Input  to  the  Range  Safety  System  Linear  Shaped  Charge  (LSC) 

(Sheet  2 of  2) 


i 

I 


5.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  snocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Ordnance  Shock 
No  shock  test  required. 

B.  Water  Landing 

Longitudineil  Axis 

Half  Sine  Pulse 
30  G*s  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
3.  1 G's  peak  Amplitude 
500  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
7 G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

1.7  G's  peak  Amplitude 

300  msec  Duration 
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Input  to  the  Linear  Shaped  Charge  (LSC)  Assembly  and  the  Detonator 
Block  Located  at  the  Forward  Skirt/Frustum  Separation  Plane 

(Sheet  1 of  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.013  g*/Hz 
20  - 500  Hz  @ +3  dB/oct 

500  - 700  Hz  @ 0.  32  gVHz 

700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.014  g2/Hz 

Composite  = 15,  7 e 

®rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  g*/Hz 
20  - 150  Hz  @ +3  dB/oct 

150  - 1000  Hz  @ 0.  12  g*/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.015  g’/Hz 

Composite  s 12.  5 a 

**rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0054  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150  - 320  Hz  @ 0.  040  g^Hz 

320  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0.  065  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0042  gVHz 

Composite  = 7.  9 e 

rms 

3.  Boost  Random  Vibration  Criteri 


Long,  and  Tang.  Axes 

20  Hz  @ 0.010  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.050  gVHz 
150  - 190  Hz  @ -6  dB/oct 

190  - 1000  Hz  @ 0.  030  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0075  g*/Hz 

Composite  = 6.  8 s 

®rms 

(2  min/axis) 


Radial  Axis 

20  Hz  @ 0.0071  g^Hz 
20  - 400  Hz  @ +3  dB/oct 
400  - 800  Hz  @ 0.  14  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0090  g^/Hz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  012  gVHz 
20  - 100  Hz  @ dB/oct 

100  - 1000  Hz  @ 0.060  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  ® 0.015  gVHz 


Composite  = 11.  5 g 

rm  s 


Composite  = Q.  3 g 

rms 
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Input  to  the  Linear  Shaped  Charge  (LSC)  Assembly  and  the  Detonator 
Block  Located  at  the  Forward  Skirt/Frustum  Separation  Plane 

(Sheet  2 of  3) 

4.  Reentry  Random  Vibration  Criteria  (90  sec/axis) 


Radial  Axis 

20  Hz  @ 0.052  gVHz 
.20  - 500  Hz  @ +3  dB/oct 
500  - 700  Hz  @ 1.  30  gVHz 
700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  056  g*/Hz 

Composite  = 31.  4 g 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 0.  7 G's  peak*i* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @1.0  G's  peak 

* Design  Criteria  Only 


Long,  and  Tang.  Axes 

20  Hz  @ 0.064  g‘/Hz 
20  - 150  Hz  @ +3  dB/oct 
150  - 1000  Hz  @ 0.48  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.060  g*/Hz 

Composite  = 25.  0 g 

rm  s 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 G's  peak* 

5-10  Hz  @0.5  G's  peak 
10  - 40  Hz  @ 4.  3 G's  peak 
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Input  to  the  Linear  Shaped  Charge  (LSC)  Assembly  and  the  Detonator 
Block  Located  at  the  Forward  Skirt/Frustum  Separation  Plane 

(Sheet  3 of  3) 


6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

SRB/ET  Separation 

50  Hz  @ 24  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 94  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  H2  @ 3,  750  G's  peak 


I 


I 


Input  to  the  Confined  Detonating  Fuse  (CDF)  Initiators* 
CDF  Assembly  and  CDF  Manifold  (Sheet  1 of  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20  - 

30 

Hz 

@ 

0.20  g*/Hz 

20 

Hz 

@ ( 

).20  g-/Hz 

30  - 

50 

Hz 

@ 

+3  dB/oct 

20 

m 

40 

Hz 

@ +3  dB/oct 

50  - 

200 

Hz 

@ 

0.  33  g"/Hz 

40 

- 

60 

Hz 

@ ( 

).40  gVHz 

200  - 

500 

Hz 

@ 

+3  dB/oct 

60 

- 

65 

Hz 

@ . 

• 12  dB/oct 

i , 

500  - 

700 

Hz 

@ 

0.  85  gVHz 

65 

• 

1000 

Hz 

@ ( 

).  30  gVHz 

/ , 

700  - 

2000 

Hz 

@ 

-9  dB/oct 

1000 

2000 

Hz 

@ • 

•9  dB/oct 

2000 

Hz 

@ 

0.  038  gVHz 

2000 

Hz 

•@( 

).038  gVHz 

i 

Composite  s 25.  7 g 


Composite  s 20.  2 g 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

0.050  gVHz 

20 

Hz 

@ 

0. 

056  gVHz  j 

20  - 

34 

Hz 

+6  dB/oct 

20  - 

50 

Hz 

+3 

dB/oct  1 

34  - 

83 

Hz 

@ 

0.  15  gVHz 

50  - 

340 

Hz 

@ 

0. 

14 

gVHz  ^ 

83  - 

200 

Hz 

(S 

+3  dB/oct 

340  - 

400 

Hz 

+6 

dB/oct  ; 

200  - 

400 

Hz 

0.  36  gVHz 

400  - 

1200 

Hz 

0. 

19 

gVHz 

400  - 

500 

Hz 

-9  dB/oct 

1200  - 

2000 

Hz 

@ 

-3 

dB/oct 

500  - 

800 

Hz 

(3 

0.  18  gVHz 

2000 

Hz 

0. 

11 

g'/Hz 

-1 

800  - 

1225 

Hz 

-9  dB/oct 

1225  - 1500  Hz  (3  0.  050  gVHz 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.038  gVHz 


Composite  s 16.  3 g 


Composite  s 17.  9 g 
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Input  to  the  Confined  Detonating  Fuse  (CDF)  Initiators, 

CDF  Assembly  and  CDF  Manifold  (Sheet  2 of  3) 

3,  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

Long. 

and  Tang.  Axes 

i 

20  - 25  Ha  @ 0.  12  gVHz 

20  Hz  @ 0.048  gVHz 

25  - 36  Hz  @ +6  dB/oct 

20  - 

50  Hz  @ +3  dB/oct 

36  - 100  Hz  @ 0,  28  g^Hz 

50  - 

75  Hz  @ 0.  12  g'/Hz 

100  - 250  Hz  @ +3  dB/oct 

75  - 

100  Hz  @ +3  dB/oct 

1 

250  - 400  Hz  @ 0.  70  g^/Hz 

100  - 

174  Hz  @ 0.  16  gVHz 

400  - 495  Hz  @ -9  dB/oct 

174  - 

390  Hz  @ +3  dB/oct 

495  - 800  Hz  @ 0.  38  gVHz 

390  - 

1200  Hz  @ 0.36  g’/Hz 

800  - 1250  Hz  @ -9  dB/oct 

1200  - 

2000  Hz  @ -3  dB/oct 

1250  - 1500  Hz  @ 0.  10  gVHz 

2000  Hz  @ 0.22  gVHz 

W.'« 

1500  - 2000  Hz  @ -3  dB/oct 

' 

2000  Hz  @ 0.  075  gVHz 

■ 

Composite  = 22.  8 

Composite  = 24.  3 g 

^ ®rms 

Reentry  Random  Vibration  Criteria  (60  sec 

plus  30  sec/mission  in 

each  axis) 

i 

Radial  Axis 

Long. 

and  Tang.  Axes 

'■! 

1 

20  - 30  Hz  @ 0.  80  gVHz 

20  Hz  @ 0.  80  g^/Hz 

■i 

30  - 50  Hz  (®  +3  dB/oct 

20  - 

40  Hz  <2)  +3  dB/oct 

50  - 200  Hz  @ 1.  30  g- /Hz 

40  - 

60  Hz  1.60  g’/Hz 

200  - 500  Hz  ® +3  dB/oct 

60  - 

65  Hz  ® -12  dB/oct 

500  - 700  Hz  3.  40  g"/Hz 

65  - 

1000  Hz  (oJ  1.  20  g'/Hz 

700  - 2000  Hz  @ -9  dB/oct 

1000  - 

2000  Hz  <®  -9  dB/oct 

2000  Hz  ® 0.  15  g-/Hz 

2000  Hz  (4'  0.  15  gVHz 

i 

1 

Composite  = 51.  5 g^^^ 

Composite  s 40.  5 g 

‘ '’rms 

i 

5.  Vehicle  Dynamics  Criteria 


kisT 


3 


Longitudinal  Axis 

3.  5 - 5 Hz  1.  0 G's  peak  = 

5 - 40  Ha  1.  0 G's  peak 


Lateral  Axes 

2 - 3 Hr  4.  3 G's  peak  ' 

5-10  Kz  ''3-  0,6  G's  peak 
10-40  Hz  4.  3 G's  peak 


Design  Criteria  Only 


B- 
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Input  to  the  Confined  Detonating  Fuse  (CDF)  Initiators, 
CDF  Assembly  and  CDF  Manifold  (Sheet  3 of  3) 

6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance* 


A.  Ordnance  Shock 


50  - 

100  - 
4, 000  - 

B.  Water  Landing 


@47  G's  peak 
@ +12  dB  /oct 
@ 1C8  G's  peak 
@ +b  dB/oct 
@ 7,  500  G's  peak 


50  Hz 
100  Hz 
100  Hz 
4, 000  Hz 
10,000  Hz 


Longitudinal  Axis 


Lateral  Axes 


Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 


Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

500  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


««i>BOnUC1BItlTY  OF  TM 


Input  to  the  NSI  Detonator  (Sheet  I of  3) 

1,  Acceptance  Teat  Criteria  (1  min/axis) 

20  Hz  @ 0.  050  i /Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 220  Hz  @ 0.  10  ilHz 

220  - 600  Hz  @ +6  dB/oct 

600  - 1000  Hz  @ 0.  75  gr  / Hz 
1000  - 2000  Hz  @ -7  dB/oct 
2000  Hz  @ 0.  15  g'/Hz 

Composite  s 28.  3 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in 

each  axis) 

20  Hz  @ 0.20  i/Hz 
20  - 40  Hz  (®  +3  dB/oct 

40  - 220  Hz  @ 0.  40  ^ /Hz 

220  - 600  Hz  +6  dB/oct 

600  - 1000  Hz  3,00  i /Hz 
1000  - 2000  Hz  (3  -7  dB/oct 
2000  Hz  0,60  i /Hz 

Composite  = 56.  6 
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Input  to  the  NSI  Detonator  (Sheet  2 of  3) 

Reentry  Random  Vibration  Criteria  (60  see  plus  30  sec /mission  in 
each  axis) 


Radial 

Axis 

Long. 

and  Tang 

. Axes 

20  Hz  @ 

0.  38  r /Hz 

20  Hz 

0.  54  g*  /Hz 

20  - 

70  Hz  @ 

+3  dB/oct 

20 

- 34  Hz 

<S) 

+ 3 dB/oct 

70  - 

90  Hz  @ 

1.  20  g'/Hz 

34 

- 50  Hz 

(® 

0.  90  ^ /Hz 

90  - 

97  Hz  @ 

-12  dB/oct 

50 

- 54  Hz 

<a> 

-12  dB/oct 

97  - 

130  Hz  (S> 

0.  90  ff/Hz 

54 

- 70  Hz 

0.  70  ^ /Hz 

130  - 

500  Hz  @ 

+3  dB/oct 

70 

- 120  Hz 

+ 3 dB/oct 

500  - 

700  Hz  @ 

3.40  ^/Hz 

120 

- 1000  Hz 

1.  20  ^ /Hz 

700  - 

2000  Hz  @ 

-9  dB/oct 

1000 

- 2000  Hz 

-9  dB/oct 

2000  Hz  @ 

0.  15  ^/Hz 

2000  Hz 

@ 

0.  15  g^  /Hz 

Composite 

= 51.  3 g 

•"rms 

Composite 

= 40.0  g 

®rms 

Vehicle  Dynamics 

Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.  5 - 

5 Hz  @ 1. 

0 G's  peak* 

2 - 

5 Hz  @ 4. 

3 

G's  peak* 

5 - 

40  Hz  1®  1. 

0 G's  peak 

5 - 

10  Hz  (S)  0. 

6 

G's  peak 

10  - 

40  Hz  (®  4. 

3 

G's  peak 

* Design  Criteria  Only 
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Input  to  the  NSI  Detonator  (Sheet  3 of  3) 


5.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Ordnance  Shock 

50  Hz  (0)  24  G's  peak 
50  - 100  Hz  ® +12  dB/oct 

100  Hz  ® 94  G's  peak 
100  - 4,000  Hz  +6  dB/oct 

4,000  - 10,000  Hz  @ 3,  750  G's  peak 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C,  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


I 
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Input  to  the  Nose  Cap  Separation  Thrusters  and  Pressure  Cartridges 

(Sheet  1 of  2) 

1.  Acceptance  Test  Criteria  (1  min/a:tis) 


Radial  Axes 

20  - 50  Hz  @ 0. 032  gVHz 

50  - 60  Hz  @ -6  dB/oct 

60  - 400  Hz  @ 0.  022  g^/Hz 
400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00018  gVHz 

Composite  * 3.  6 g 

rms 


Long,  and  Tang.  Axes 

20  - 150  Hz  @ 0.014  gVHZ 

150  - 240  Hz  @ -9  dB/oct 
240  - 1000  Hz  @ 0.0032  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00042  gVHz 

Composite  a 2«  5 g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  - 800  Hz  @ 0.  024  g^Hz 

800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  00064  g^HZ 

Composite  = 5.0  g 

rms 

3.  Boost  Random  Vibration  Criteri 


Long,  and  Tang.  Axes 

20  - 1100  Hz  @ 0.018  g^/Hz 
1100  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0019  gVHz 

Composite  = 5.  0 g 

®rms 

(2  min/ axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20  - 120  Hz  @ 0.  0080  gVHz 

120  - 180  Hz  @ +9  dB/oct 

180  - 800  Hz  @ 0.  027  g"/Hz 

800  ••  2000  Hz  -12  dB/oct 

2000  Hz  @ 0.00068  g^Hz 

Composite  s 5.0  e 

®rms 


20  - 120  Hz  @ 0.0056  gVHz 

120  - 180  Hz  @ +9  dB/oct 

180  - 1100  Hz  @ 0.019  gVHz 
1 100  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0018  gVHz 

Composite  = 5.  0 g 

rms 
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Input  to  the  Nose  Cap  Separation  Thrusters  and  Pressure  Cartridges 

(Sheet  2 of  2) 


4*  Reentry  Randotn  Vibration  Criteria  (90  sec /axis) 


Radial  Axis 

20  ^ 50  Hz  @ 0. 13  gVHz 

50  • 60  Hz  @ -6  dB/oct 

60  - 400  Hz-@  0. 090  gVHz 
400  - 2000  HZ  @ -9  dB/oct 

2000  Hz  @ 0.00073  gVHz 

Composite  * 7.  3 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 0*  7 G's  peak* 

5 - 10  Hz  @ 0.7  G’s  peak 

10  - 40  Hz  @ l.O  G's  peak 


Long,  and  Tang.  Axes 

20  - 150  Hz  @ 0.022  gVHz 

150  - 24^  Hz  @ -9  dB/oct 
240  - 1000  Hz  @ 0.013  g^/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0017  gVHz 

Composite  s 5.  0 g 

^ **rms 


Lateral  Axes 

2 - 5 Hz  @ 4.3  G's  peak* 
6 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 4.3  G's  peak 


6.  Shock  Test  Criteria  (2  shocks /axis) 


No  shock  test  required. 


* Design  Criteria  Only 


Input  to  the  SRB  Separation  Motors  (Sheet  1 »f  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0.033  gVHz 

20 

31 

Hz 

@ 

+6  dB/oct 

31 

225 

Hz 

@ 

0.  11  gVHz 

225 

385 

Hz 

@ 

-9  dB/oct 

385 

800 

Hz 

@ 

0.023  gVHz 

800 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.0035  gVHz 

Composite  = 7.  1 g 

rms 


Long,  and  Tang.  Axes 

20  - 34  Hz  @ 0.010  gVHz 

34  - 90  Hz  @ +6  dB/oct 

90  - 800  Hz  @ 0.  075  gVHz 
800  - 2000  Hz  @ -6  dB/oct 

2000  HZ  (§  0*012  gVHz 


Composite  = 9.  5 g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @0.017  gVHz 
20  - 32  Hz  @ +3  dB/oct 

32  Hz  @ 0.026  gVHz 
32  - 55  Hz  @ +6  dB/oct 

55  - 200  Hz  @ 0.077  gVHz 
200  - 270  Hz  @ -12  dB/oct 

270  - 800  Hz  @ 0.023  g^Hz 

800  - 845  Hz  @ -12  dB/oct 
845  - 1200  Hz  @ 0.019  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  010  gVHz 

Composite  s 6.  9 g 

rttis 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  gVHz 
20  - 75  Hz  @ +3  dB/oct 

75  - 1000  Hz  @ 0.060  g'lUt 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.030  gVHz 


Composite  = 10.  0 g 

rm  s 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  - 200  Hz  fS  0.  12  gVlIz 
200  - 265  Hz  @ -12  dB/oct 

265  - 800  Hz  @ 0.  039  gVHz 
800  - 1100  Hz  <"■  -12  dB/oct 
1100  Hz  to  0.  Oil  g-/Hz 
1100  - 2000  Hz  to  -3  dB/oct 

2000  Hz  'j  0.  0060  g^Hz 

Compositi^  = 7.  8 g 

r rr;  s 


Long,  and  Tang.  Axes 

20  - 800  Hz  @ 0.  054  gVHz 
800  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  022  gVHz 


Composite  = 9.  0 g 

rms 


13-26 


input  to  the  SRB  Separation  Motors  (Sheet  2 of  3) 


4*  Reentry  Random  Vibration  Criteria  (90  sec/axis) 


Radial  Axis 

20  Hz  @ 0. 13  gVHz 
20-  31  Hz  @ +6  dB/oct 

31  - 225  Hz  @ 0. 45  gVHz 
225  - 385  Hz  @ -9  dB/oct 
385  - 800  Hz  @ 0.  090  gVHz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz-@  0.014  gVHz 

Composite  = 14,  3 g 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0.  7 G's  peak* 

5 - 10  Hz  @ 0.  7 G'S  peak 

10  - 40  Hz  @ 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  - 34  Hz  @ 0. 040  g VHz 

34  - 90  Hz  @ +6  dB/oct 

90  - 800  Hz  @ 0.  30  gVHz 
800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  048  gVHz 


Composite  s 19.  1 g 

®rms 


Lateral  Axes 

2 - 5 Hz  @4.3  G's  peak* 

5-10  Hz  @ 0.  5 G's  peak 
10  - 40  Hz  @ 4.  3 G's  peak 


* Design  Criteria  Only 


Input  to  the  SRB  Separation  Motors  (Sheet  3 of  3) 


6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Ordnance 


50  Hz  @ 24  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hi  @ 94  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 


4,000  - JO,  000  Hz  @ 3,750 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 


G's  peak 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

8.  1 G's  peak  Amplitude 

300  msec  Duration 


B-28 


input  to  the  SRB/FT  Aft  Attach  Point  Separation  Bolt  (Sheet  1 of  1) 
1*  Acceptance  Test  Criteria  (1  min/axis) 


20  - 40  Hz  @ 0.  0050  g*/Hz 

40  - 100  Hz  @ +4  dB/oct 

100  - 350  Hz  @ 0.016  gVHz 

350  - 1100  Hz  @ +2  dP/oct 
1100  - 1500  Hz  @ 0.035  g*/Hz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.015  gVHz 

Composite  = 7,  0 g 

^ ®rms 

2e  Flight  Random  Vibration  Criteria  (6  min/axis) 

20  - 40  Hz  @ 0.020  gV Hz 

40  - 100  Hz  @ +4  dB/oct 

100  - 350  Hz  @ 0.  065  gVHz 

350  - 1100  Hz  ^ +2  dB/oct 
1100  - 1500  Hz  0.  14  gVHz 
1500  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  059  g^/Hz 

Composite  = 14.  1 g 

rm  s 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 

each  axis) 

N/A 

4.  Vehicle  Dynamics  Criteria 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 10  Hz  @ 1.0  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

No  shock  test  required. 

* Design  Criteria  Only 


the  SRB/ET  Forward  Attach  Point  Separation  Bolt  (Sheet  1 of  2) 


Input  to 

1.  Acceptance  Test  Criteria  (I  min 

Radial  Axis 

20  Hz  @ 0.  014  gVHz 
20  - 105  Hz  @ +3  dB/oct 

105  - 400  Hz  @ 0.07  2 /Hz 
400  - 775  Hz  @ -9  dB/oct 
775  - 1500  Hz  @ 0.010  i IHx 
1500  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.00  75  g^/Hz 

Composite  =6.9 

2.  Lift-off  Random  Vibration  Crit 


axis) 

Long,  and  Tang.  Axes 

20  - 52  Hz  @ 0*012  g'lHz 

52  - 160  Hz  @ +3  dB/oct 

160  - 1200  Hz  @ 0.038  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.022  g^Hz 


Composite  = 8.0 
ia  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  036  g'/Hz 
20  - 85  Hz  @ +3  dB/oct 

85  - 400  Hz  @ 0.  15  g^Hz 

400  - 775  Hz  @ -9  dB/oct 

775  - 1500  Hz  ® 0.022  gVHz 
1500  - 2000  Hz  (S  -3  dB/oct 

2000  Hz  @ 0.  016  gVHz 

Composite  = 10.  1 gj.j^g 


Long*  and  Tang.  Axes 

20  - 220  Hz  ® 0.058  gVHz 

220  - 270  *iz  @ +6  dB/oct 

270  - 1200  Hz  @ 0.088  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.053  g^/Hz 


Composite  = 12.  3 g 

^ **rms 


3.  Boost  Random  Vibration  Criteria  (2  min/axis) 


Radial  Axis 

20  Hz  <®  0.  056  gVHz 
20  - 105  Hz  ® +3  dB/oct 

105  - 400  Hz  (®  0.  29  gVHz 

400  - 775  Hz  @ -9  dB/oct 

775  - 1500  Hz  (®  0.040  gVHz 
1500  ^ 2000  Hz  -3  dB/oct 

2000  Hz  ® 0.  030  g*/Hz 

Composite  = 13.  8 g 

‘ rrns 

4.  Reentry  Random  Vibration  Crit 
each  axis! 


Long,  and  Tang.  Axes 

20  - 52  Hz  0.048  gVHz 

52  - 160  Hz  ® +3  dB/oct 

160  - 1200  Hz  0.  15  gVHz 
1200  - 2000  Hz  ^ -3  dB/oct 

2000  Hz  w 0.090  g"/Hz 


Composite  = 16.  1 g^^g 

ria  (bO  sec  plus  30  sec /mission  in 


N/A 


B-30 


I 


Input  to  the  SRB/ET  Forward  Attach  Point  Separation  Bolt  (Sheet  2 of  2) 


Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.  5 - 5 Hz  @ 1.  0 G's  peak* 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 40  Hz  @ 1.  0 G's  peak 

5 - 10  Hz  @ 0.6  G's  peak 

10  - 40  HZ  @ L 7 G'S  peak 

6.  Shock  Test  Criteria  (2  shocks /axis) 
No  shock  test  required. 

* Design  Criteria  Only 


B-31 


I 


I 


Input  to  the  Separation  Bolt  Pressure  Cartridges 
(NSI  Pressure  Cartridge) 

1.  Acceptance  Test  Criteria  (1  min/axis) 

20  Hz  @0.014  gVHz 
20  - 105  Hz  @ +3  dB/oct 

105  - 400  Hz  @ 0.  072  g^/Hz 
400  - 500  Hz  @ -9  dB/oct 
500  - 1400  Hz  @ 0.038  gVHz 
1400  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  025  gVHz 

Composite  « 9. 1 

2.  Flight  Random  Vibration  Criteria  (6  min/axis) 

20  Hz  @ 0. 056  gVHz 
20  - 105  Hz  @ +3  dB/oct 

105  - 400  Hz  @ 0.  29  g*/Hz 
400  - 500  Hz  @ -9  dB/oct 
500  - 1400  Hz  @ 0. 15  gVHz 
1400  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0. 10  g*/Hz 

Composite  = 18.2  a 

^ “rms 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

N/A 

4.  Vehicle  Dynamics  Criteria 

2 - 5 Hz  @ 1.7  G’s  peak* 

5 - 10  Hz  @ 1. 0 G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 

5.  Shock  Test  Criteria  (2  shocks/axis) 

No  shock  test  required. 

* Design  Criteria  Only 


V I 

B-32 


Input  to  the  SRB  Holddown  Frangible  Nut  and  Bolt 
1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 00027  gVHz 

20  Hz  @ 0. 000020  g*/Hz 

20  - 

90  Hz  @ +6  dB/oct 

20  - 600  Hz  @ +5  dB/oct 

90  - 

150  Hz  @ 0.0048  gVHz 

600  - 1000  Hz  @ 0.0062  gVHz 

150  - 

165  Hz  @ -9  dB/oct 

1000  - 2000  Hz  @ -6  dB/oct 

165  - 

1000  Hz  @ 0*0035  gVHz 

2000  Hz  @ 0.0016  gVHz 

1000  - 

2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.0018  gVHz 

Composite  s 2.5  g 

^ **pms 

Composite  s 2.  6 g 

®rms 

Random  Vibration  Criteria  (1  min/axis) 

Radial 

Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  00094  gVHz 

20  Hz  @ 0.  000080  gVHz 

20  - 

90  Hz  @ +6  dB/oct 

20  - 600  Hz  @ +5  dB/oct 

90  - 

150  Hz  @ 0.019  g^/Hz 

600  - 1000  Hz  @ 0.025  gVHz 

150  - 

165  Hz  @ -9  dB/oct 

1000  - 2000  Hz  @ -6  dB/oct 

165  - 

1000  Hz  @ 0.014  gVHz 

2000  Hz  @ 0.0063  gVHz 

1000  - 

2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.0070  gVHz 

Composite  s 5.0  g 

rms 

Composite  = 5.  3 g 

^ *rms 

3.  Vehicle  Dynamics  Criteria 
N/A 

4,  Shock  Test  Criteria  (2  shocks /axis) 
N/A 


B-33 


In£ui^the  SRB  Main  Parachute  at  the  Upper  Ring  (Station  No.  318) 

(Sheet  1 of  3) 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 60  Hz  @ 0,027  g*/Hz 

60  - 73  Hz  @ -6  dB/oct 

73  - 400  Hz  @ 0.018  g*/Hz 
400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00015  g^/Hz 


Long,  and  Tang,  Axes 

20  - 600  Hz  @ 0.070  g*/Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  00020  g^/Hz 


Composite  = 2,  5 e 

®rms 

sec  plus  10  sec/mission  in 


Composite  = 3.  3 c 

**rm& 

2.  Lift-off  Random  Vibration  Criteria  (50 
each  axis) 


Radial  Axis 

20  Hz  ® 0.  017  g“/Hz 
20  - 28  Hz  ® +3  dB/oct 

28  - 800  Hz  @ 0.  023  g^/Hz 
800  - 2000  Hz  ® -12  dB/oct 

2000  Hz  (S)  0.  00069  gVHz 

Composite  = 5.  0 e 

rms 

3.  Boost  Random  Vibration  Crite 
each  axis) 

Radial  Axis 

20  - 120  Hz  @ 0.0083  g*/Hz 

120  - 180  Hz  @ +9  dB/oct 

180  - 800  Hz  ® 0.  027  gVHz 

800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  '3  0.  00069  gVHz 


Composite  = 5,  0 g 

rms 


Long,  and  Tang,  Axes 

20  Hz  ® 0.  01 1 gVHz 
20  - 40  Hz  ® +3  dB/oct 

40  - 900  Hz  @ 0.022  g^/Hz 

900  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00090  g^/Hz 

Composite  = 5.0  a 

®rms 


Long,  and  Tang,  Axes 

20  Hz  t?  0.0028  g^/Hz 
20  - 40  Hz  & +3  dB/oct 

40  - 120  Hz  (3'  0.  0056  g’/Hz 

120  - 180  Hz  <5  +9  dB/oct 

180  - 1100  Hz  (<i  0,  020  gVHz 
1100  - 2000  Hz  '3  »12  dB/oct 
2000  Hz  '3  0.0023  g^Hz 

Composite  = S,  0 .t 

'’rms 


ria  (80  sec  plus  40  sec /mission  in 


B-  34 


Input  to  the  SRB  Main  Parachute  at  the  Upper  Ring  (Station  No.  318) 

(Sheet  2 of  3) 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 

Radial  Axis  Long,  and  Tang.  Axes 

20  - 60  Hz  @ 0.  11  gVHz  20  - 600  Hz  @ 0. 029  gVHz 

60  - 73  Hz  @ -6  dB/oct  600  - 2000  Hz  @ -9  dB/oct 

73  - 400  Hz  @ 0.075  g*/Hz  2000  Hz  @ 0.00080  g*/Hz 

400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00060  gVHz 

Composite  *6.7  g^^^  Composite  = 5.0  g^^^ 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.5-  5 Hz  (S>  0.  7 G's  peak*  2-  5 Hz  @ 4.  3 G's  peak* 

5 - 10  Hz  @ 0.  7 G's  peak  5 - 10  Hz  @ 0.  5 G's  peak 

10  - 40  Hz  1 . 0 G's  peak  10  - 40  Hz  @ 4.  3 G's  peak 

* Design  Criteria  Only 


Input  to  the  SRB  Main  Parachute  at  the  Upper  Ring  (Station  No,  318) 

(Sheet  3 of  3) 


6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a totrl  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  m.’ssion  by 
ordnance. 

A,  Forward  Skirt/Frustum  Separation 

50  Hz  @ 12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,  000  - 10,000  Hz  @ 1, 875  G's  peak 

B,  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 

C,  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
0.  8 G's  peak  Amplitude 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
15  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

8.  1 G's  peak  Amplitude 

300  msec  Duration 


B-36 


Input  to  the  SRB  Main  Parachute  at  the  Lower  Ring  (Station  No,  367) 

(Sheet  I of  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 40  Ha  @ 0.016  gVHz 

40  • 48  Ha  @ -6  dB/oct 

48  - 400  Ha  @ 0.011  gVHa 
400  - 2000  Hz  @ -9  dB/oct 

2000  Ha  @ 0.000082  gVHz 


Composite  - 2.  5 g 


Long,  and  Tang,  Axes 

20  - 600  Hz  @ 0.  0072  gVHa 
600  - 2000  Hz  ® -9  dB/oct 

2000  Hz  @ 0.00020  g^Hz 


rms 


Composite  = 2.  5 g 


rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.017  gVHz 
20  - 28  Hz  @ +3  dB/oct 

28  - 800  Hz  @ 0.  023  g^Hz 
800  - 2000  Hz  (®  -12  dB/oct 

2000  Hz  @ 0.  00069  gVHz 


Long,  and  Tang.  Axes 

20  Hz  ® 0.011  gVHz 
20  - 40  Hz  «'2  +3  dB/oct 

40  - 900  Hz  0.022  g^Hz 
900  - 2000  Hz  <5-  -12  dB/oct 

2000  Hz  0.00090  g-/Hz 


Composite  = 5.  0 g 


rms 


Composite  = 5.  0 g 


rrns 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 


Long,  and  Tang,  Axes 


20  - 

120 

Hz 

0 

.0083  g^'Hz 

20 

Hz  f® 

0. 

0028  gVHz 

120  - 

180 

Hz 

+9  dB/oct 

20  - 

40 

Hz 

4-3 

dB/oct 

180  - 

800 

Hz 

& 

0 

.027  g“/Hz 

40  - 

120 

Hz 

0. 

0051  gVHz 

800  - 

2000 

Hz 

(5) 

- 

12  dB/oct 

120  - 

180 

Hz  '.'I 

+9 

’ dB/oct 

2000 

Hz 

(0) 

0 

.00069  gVHz 

180  - 

1100 

Hz 

0. 

020  gVllz 

1 100  - 

2000 

Hz 

.) 

2 dB/ocl 

2000 

Hz 

0. 

0023  g’/Hz 

Compos 

ite 

= 

: 5.  0 g 

’rms 

<l'-om 

= 

5.  0 g 

r ni  3 

Input  to  the  SRB  Main  Parachute  at  the  Lower  Ring  (Station  No.  367) 

(Sheet  2 of  3) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  - 40  Ha  @ 0.063  g*/Ha 

40  - 48  Hz  @ -6  dB/oct 

48  - 400  Hz  @ 0.  043  g*/Hz 
400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  00033  gVMz 

20  - 600  Hz  @ 0.029  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00080  gVHz 

Composite  = 5.  0 

Composite  = 5.  0 gj.^g 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5-  5 Hz  @ 0.7  G’s  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

2-  5 Hz  @ 4.3  G's  peak* 
5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 4.  3 G's  peak 

* Design  Criteria  Only 
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Input  to  the  SRB  Main  Parachute  at  the  Lower  Ring  (Station  No.  367) 

(Sheet  3 of  3) 


6.  Shook  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  In  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 


50  Hz  @ 24  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 94  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 3,  750  G's  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 


Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 


Half  Sine  Pulse 
15  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

0.  8 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

8,  1 G's  peak  Amplitude 

300  msec  Duration 


B-39 


I 


Input  to  the  SRB  Drogue  Parachute  at  the  Lower  Ring  (Station  No.  275) 

(Sheet  1 of  2) 

1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  - 50  Ha  @ 0.  032  gVHz 

50  - 60  Hz  @ -6  dB/oct 

60  - 400  Hz  @ 0.  022  gVHz 
400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00018  g^/Hz 

20  - 150  Hz  @ 0.014  g^/Hz 

150  - 240  Hz  @ -9  dB/oct 

240  - 1000  Hz  @ 0.0032  g*/HZ 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00042  g^/Hz 

Composite  s 3.  6 g 

rm  s 

Composite  = 2.  5 g 

“rms 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  - 800  Hz  @ 0.  024  g^Hz 

800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00064  gVHz 

20  - 1100  Hz  (3  0.0.  3 gVHz 
1 100  - 2000  Hz  (g)  -12  dB/oct 
2000  Hz  ® 0.  0019  gVHz 

Composite  = 5.  0 e 

®rms 

Composite  = 5.  0 g 

®rms 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang,  Axes 

20  - 120  Hz  @ 0.0080  gVHz 
120  - 180  Hz  @ +9  dB/oct 

180  - 800  Hz  @ 0.027  gVHz 
800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.00068  g^/Hz 

20  - 120  Hz  ® 0.0056  gVHz 

120  - 180  Hz  B +9  dB/oct 

180  - 1100  Hz  @ 0.019  gVHz 
1 100  - 2000  Hz  ® -12  dB/oct 
2000  Hz  (S'  0.0018  g^Hz 

Composite  s 5.  0 c 

*’rms 

Composite  = 5.  0 g 

®rms 
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Input  to  the  SRB  Drogue  Parachute  at  the  Lower  Ring  (Station  No.  275) 

(Sheet  2 of  2) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Radial  Axis 

20  - 50  Ha  @ 0.  13  gVHz 

50  - 60  Hz  @ -6  dB/oct 

60  - 400  Hz  @ 0*  090  gVHz 
400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  00073  g*/Hz 

Composite  s 7. 3 a 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 0.  7 G's  peak><‘ 

5 - 10  Hz  @0*7  G's  peak 

10  - 40  Hz  @ 1.0  G'S  peak 

6.  Shock  Test  Criteria 
No  shock  test  required. 

♦ Design  Criteria  Only 


Long,  and  Tang.  Axes 

20  - 150  Hz  @ 0.055  g*/Hz 
150  - 240  Hz  @ -9  dB/oct 
240  - 1000  Hz  @ 0.  013  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0017  gVHz 

Composite  = 5.  0 e 

^ ®rms 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 G's  peak* 
5-10  Hz  @0.5  G's  peak 
10  - 40  Hz  @ 4.3  G's  peak 
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Iftput  to  the  Main  Chute  Release  Separation  Nut  (Sheet  1 o£  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @0.013  gVHz 
20  - 500  Hz  @ +3  dB/oct 
500  - 700  Hz  @ 0.  32  gVHz 

700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.014  gVHz 

Composite  s 15.  7 g 

rm  s 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  gVHz 
20  - 150  Hz  © +3  dB/oct 

150  - 1000  Hz  @ 0.  12  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0*0.5  gVHz 

Composite  = 12.  5 ft 

*rms 


2.  Lift-off  Random  Vibration  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.  0054  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150  - 320  Hz  @ 0.  040  g*/Hz 

320  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0.  065  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0042  gVHz 

Composite  = 7.  9 g 

rms 

3.  Boost  Random  Vibration  Criteri 


Long,  and  Tang.  Axes 

20  Hz  @ 0.010  g-/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.050  gVHz 

150  - 190  Hz  @ -6  dB/oct 

190  - 1000  Hz  @ 0.030  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0075  g^Hz 

Composite  = 6.  8 s 

^ *rms 

(2  min/ axis) 


Radial  Axis 

20  Hz  @ 0.0071  gVHz 
20  - 400  Hz  @ +3  dB/oct 

400  - 800  Hz  @ 0.  14  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0090  gVHz 

Composite  s 11.5  g 

^ ®rms 


Long,  and  Tang.  Axes 

. 20  Hz  @ 0.012  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  (<}  0.060  g“/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0.015  gVHz 

Composite  = 9.  3 g 

'^rms 
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Input  to  the  Main  Chute  Release  Separation  Nut  (Sheet  2 o£  3) 
4.  Reentry  Random  Vibration  Criteria  (90  sec /axis) 


Radial  Axis 

20  Hz  @ 0.053  gVHz 
20  - 500  Hz  @ +3  dB/oct 

500  - 700  Hz  @ 1.  30  gVHz 

700  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.056  gVHz 

Composite  * 31.4 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 1.  0 G's  peak* 

5 - 40  Hz  @ 1.  0 G's  peak 


* Design  Criteria  Only 


Long,  and  Tang.  Axes 

20  Hz  @ 0.064  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150  - 1000  Hz  @ 0.48  gVHz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  HZ  @ 0.060  gVHz 

Composite  = 25.  0 


Lateral  Axes 

2 - 5 Hz  @ 1. 7 G's  peak* 

5 - 10  Hz  @ 0.6  G'S  peak 
10  - 40  HZ  @ 1.7  G's  peak 
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Input  to  the  Main  Chute  Release  Separation  Nut  (Sheet  3 of  3) 

6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Forward  Skirt/Frustum  Separation 

50  HS  @94  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 375  G‘s  peak 
100-  4,000  Hz  @ +6  dB/oct 

4,000  - 10,000  Hz  @ 15,000  G's  peak 

B*  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
3.  1 G's  peak  Amplitude 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 
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Input  to  the  Integrated  Electronics  Assembly  (lEA) 
Located  on  the  Forv/ard  Skirt  Reaction  Ring  (Sheet  1 of  4) 


I,  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Hz  @ 0.0025  g*/Hz 
20  - 130  Hz  @ +3  dB/oct 

130  - 580  Hz  @ 0.016  g^Hz 
580  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0014  gVHz 

Composite  = 4.0  g 


Long,  and  Tang.  Axes 

20  Hz  0.  0040  gVHz 
20  - 33  Hz  ® +3  dB/oct 

33  - 930  Hz  @ 0.  0065  gVHz 

930  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0014  gVHz 

Composite  = 3.  1 g 


Z,  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.0072  gVHz 

20 

Hz 

@ 

0.012 

gVHz 

20  - 

50 

Hz 

@ 

+3  dB/oct 

20  - 

34 

Hz 

@ 

+ 3 dB 

/oct 

50  - 

180 

Hz 

@ 

0.018  gVHz 

34  - 

150 

Hz 

@ 

0.020 

g'/Hz 

180  - 

230 

Hz 

@ 

+6  dB/oct 

150  - 

180 

Hz 

@ 

-6  dB 

/oct 

230  - 

800 

Hz 

@ 

0.030  gVHz 

180  - 

1000 

Hz 

@ 

0.013 

gVHz 

800  - 

2000 

Hz 

@ 

-9  dB/oct 

1000  - 

2000 

Hz 

@ 

-6  dB 

/oct 

2000  Hz  @ 0.0020  g*/Hz 
Composite  = 5.  6 g 


2000  Hz  @ 0.0033  gVHz 
Composite  = 5.  0 g 


3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Hz  @0.010  gVHz 
20  - 130  Hz  @ +3  dB/oct 

130  - 580  Hz  @ 0.  065  gVHz 

580  ” 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0056  gVHz 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  gVHz 
20  - 33  Hz  @ +3  dB/occ 

33  - 930  Hz  @ 0.026  gVHz 

930  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00  56  gVHz 


Composite  = 7.  9 g 


Com  posite  = 6. 1 g 


Input  to  the  Integrated  Electronics  Assembly  (lEA) 
Located  on  the  Forward  Skirt  Reaction  Ring  (Sheet  2 of  4) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

^ 20  Hz  @ 0.  050  gVHz 

20  - 30  Hz  @ +3  dB/oct 

30  - 200  Hz  @ 0.  075  gVHz 
200  - 245  Hz  @ -6  dB/oct 

245  - 600  Hz  @ 0.  050  g^Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0014  gVHz 

20  Hz  @ 0.060  g*/Hz 
20  - 30  Hz  @ +3  dB/oct 

30  - 150  Hz  @ 0.090  gVHz 

150  - 235  Hz  @ -12  dB/oct 

235  - 800  Hz  @ 0.017  gVHz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0028  gVHz 

Composite  s 6.9  g 

rms 

Composite  s 5.  6 g 

®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.  5 - 5 Hz  @ 1.  0 G's  peak*!< 
5 - 40  Hz  @ 1.  0 G's  peak 

2 - 5 Hz  ®l. 7 G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  (S)  1.  7 G's  peak 

Design  Criteria  Only 

n-4b 


I 


Input  to  the  Integrated  Electronics  Assembly  (lEA) 
Located  on  the  Forward  Skirt  Reaction  Ring  {Sheet  3 of  4) 

6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

50  Hz  @12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 1,875  G's  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 


Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
3.  1 G's  peak 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


B-47 


I 


bi£ut^  the  Integrated  Electronics  Assembly  (lEA)  Located  Between 
The  Webs  of  the  SBB/ET  Aft  Attach  Ring  (Sheet  1 of  3) 


1.  Acceptance  Tost  Criteria  (1  min 
Radial  Axis 

20  - 50  Hz  @ 0.  0075  i /Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.  022  gr  /Hz 
500  - 2000  Hz  (§  -6  dB/oct 

2000  Hz  @ 0.0014  i lUz 

Composite  s 4.  2 g 

^ “rms 


/axiSf 

Long,  and  Tang.  Axes 

20  - 50  Hz  @ 0.  0050  i /Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.015  i /Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00095  i /Hz 

Composite  s 3.  4 g 

^rms 


2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 


Radial  Axis 

20  - 50  Hz  @ 0.  030  f /Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.  090  i /Hz 

500  - 2000  Hz  ® -6  dB/oct 

2000  Hz  @ 0.  0056  i /Hz 

Composite  = 8.  5 


Long,  and  Tang.  Axes 

20  - 50  Hz  ® 0.  015  ^ /Hz 

50  - 150  Hz  ® +3  dB/oct 

150  - 500  Hz  ® 0.  045  i /Hz 

500  - 2000  Hz  ® -6  dB/oct 

2000  Hz  @ 0.0028  g' /Hz 

Composite  = 6.0  gj.j^g 


3.  Reentry  Fandom  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  - 50  Hz  ® 0.  030  i /Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  ® 0.  090  ^ /Hz 

500  - 2000  Hz  ® -6  dB/oct 

2000  Hz  ® 0.  0056  g*  /Hz 

Composite  = H.  5 

^rms 


Long,  and  Tang.  Axes 

20  - 50  Hz  (®  0.  015  ^ /Hz 

50  - 150  Hz  & +3  dB/oct 

150  - 500  Hz  ® 0.  045  i /Hz 

500  - 2000  Hz  ® -6  dB'oct 

2000  Hz  ® 0.  0028  i /Hz 

Composite  = 6.  0 ^ 

^rm  s 
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Input  to  the  Integrated  Electronics  Assembly  (lEA)  Located  Between 
The  Webs  of  the  SRB/ET  Aft  Attach  Ring  (Sheet  2 of  3) 

4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.  5 - 5 H*  @ 1.  0 G*8  peak*!*  2 - 5 Hz  ® 1.  7 G's  peak* 

5 - 40  Hz  (?i  I,  0 G's  peak  S - 10  Hz  @ 0.  6 G' a peak 

10  - 40  Hz  (§  1.  7 G'a  peak 


S.  Shock  Test  Criteria 

Teats  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Ordnance  Shock 
No  shock  test  required. 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
3.  1 G's  peak  Amplitude 
500  msec  Duration 

* Design  Criteria  Only 


Lateral  Axes 

Half  Sine  Pulse 
7 G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

1.7  G's  peak  Amplitude 

300  msec  Duration 


B.TRonuciBUJTy  ot'  i"> 


B-50 


Input  to  the  Integrated  Electronics  Assembly  (lEA)  Located  Between 
The  Webs  of  the  SRB/ET  Aft  Attach  Ring  (Shoot  3 of  3) 


6.  Acoustic  Criteria 

(Ono-third  Octave  Band  Acouatie  Specification  in  dR  re  20  pN/m  ) 


Geometric  Mean 
Frequency  (Hg) 


S.O 
6.  3 
8.  0 
10.  0 
12.  5 
16.  0 
20.  0 
25.  0 
31.  5 
40.  0 
50.  0 
63.  0 
80.  0 
100.  0 
125.  0 
160.  0 
200.  0 
250.  0 
315.  0 
400.  0 
500.  0 
63G.  0 
800.  0 
1000.  0 
1250.  0 
1600.  0 
2000.  0 
2500.  0 
3150.  0 
4000.  0 
50d0. 0 
630C.  0 
8000.  0 
10  000.  o 


Overall  SPL 
Duraticn 


Lift-off 


In-flight  Fluctuating 
Pro  ssure 


120.0 
121.0 
122.0 
123.  5 

125.0 

126.0 
127.  5 
129.0 
130.  0 


10  o* 


118.  5 
119.5 
120.  5 


121.5 


122.  5 

123.  5 

124.  5 

125.  5 

126.  5 


Oscillating 

Shock 


147.0 
146.  0 

145.0 

144.0 
143.  0 
142.  0 

141.0 
140.  0 
139.  0 


131.5 

127.  0 

138.  0 

132.  5 

128.  0 

136.  0 

133.  5 

129.  0 

134.  0 

134.0 

130.  0 

1 32.  0 

134.  5 

131.0 

1 30.  0 

135.  0 

132.  0 

128.  0 

135.  5 

132.  0 

\l>u  0 

135.  5 

132.  5 

124.  0 

135.  5 

133.  0 

122.  0 

135.  0 

133.  0 

120.  0 

135.0 

132.  5 

1 18.  0 

134.  5 

132.  0 

1 16.  0 

134.  0 

131.5 

114.  0 

133.5 

130.  5 

1 12.  0 

1 33.  0 

130.  0 

1 10.  0 

132.  5 

129.0 

10«.  0 

132.  0 

128.5 

1 06.  0 

131.5 

128.  0 

1 04.  0 

131.0 

127.  0 

1 02.  0 

130.  0 

126.  0 

100.  0 

129.  0 

125.  5 

■i8.  0 

128.  0 

125.  0 

’>b.  0 

127.  0 

1 24.  0 

•M.  0 

126.  0 

1 23.  = 

'12.  0 

1 25.  0 

1 2 5.  0 

■10.  ') 

147.  - 

1 44.  0 

1-5.  5 

' ; .\ 

1 nlu  s 

■ -..r-ji’?;?..'  r 


- 


vf 


: 'O  ■ 


Reentry 

136.0 

137.0 

138.0 

139.5 

140.5 

141.5 

142.5 

144.0 

145.0 

146.  0 

147.  0 

148.  5 

149.  5 

150.0 

150.  5 

151.  0 

151.0 
151.0 
1-1.0 


150.  5 
149.  - 
149.  1) 
147.  5 
146.  5 
145.  ^ 
144.  5 
113.  0 

142.0 

141.0 
140.') 
13'».0 

I 3'-.  O 
13T.0 

1 D--*.  C 


i-2.  ') 


-■) 


■'O 


. ..  ^ - -ft 


o'  ' 


Input  to  the  Integrated  Electronics  Assembly  (lEA)  Multiple  Locations 
(Aft  Attach  Ring  and  Forward  Skirt  Reaction  Ring)  (Sheet  1 of  3) 

Acceptance  Test  Criteria  (1  min/axis) 


20  Hz  @0.015  gp/Hz 
20  - 30  Hz  @ +3  dB/oct 

30  - 500  Hz  @ 0.022  gf/Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0014  ilHz 

Composite  s 4.4  g 


Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 

2C  - »»0  Hz  @ 0.  030  i /Hz 

50  - 150  Hz  @ +3  dB/oct 

i50  - 500  Hz  @ 0.  090  i /Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0056  i /Hz 

Composite  s 8.  5 g 


Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

20  Hz  @ 0.  060  i /Hz 
20  - 30  Hz  @ +3  dB/oct 

30  - 500  Hz  @ 0.  090  g*  /Hz 

500  - 2000  Hz  @ -6  d3/oct 

2000  Hz  @ 0.  0056  i /Kz 

Composite  s 8.  8 g 


Input  to  the  Integrated  Electronics  Assembly  (lEA)  Multiple  Locations 
(Aft  Attach  Ring  and  Forward  Skirt  Reaction  Ring)  (Sheet  2 of  3) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 1.0  G's  peak* 
5 >40  Hz  @ 1.  0 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 10  Hz  0.6  G's  peak 
10  - 40  Hz  @ 1.7  G's  peak 


5.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  sik  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A,  Forward  Skirt/Frustum  Separation 

50  Hz  @ 12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 

4,000  - 10,000  Hz  1,875  G's  peak 

B.  Water  Landing 


Longitudin2il  Axis 


Lateral  Arxes 


Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 


Longitudinal  Axis 


Lateral  Axes 


Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

500  msec  Duration 


Half  Sine  Pulse 

7,  3 G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 


I 


Input  to  the  Integrated  Electronics  Assembly  (lEA)  Multiple  Locations 
(Aft  Attach  Ring  and  Forward  Reaction  Ring)  (Sheet  3 of  3) 

6*  Acoustic  Criteria 


(One-third  Octave  Baoid  Acoustic  Specification  in  dB  re  20  pN/m^) 

Geometric  Mean 

In- 

-flight  Fluctuating 

Oscillating 

Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

Reentry 

5.0 

120.0 

118.  5 

147*0 

136.0 

6.3 

121.0 

119.  5 

146.  0 

137.0 

8.0 

122.0 

120.  5 

145.0 

138.0 

10.  0 

123.5 

121.  5 

144.0 

139.5 

12.5 

125.0 

122.5 

143.0 

140.5 

16.0 

126.0 

K3.  5 

142.0 

141.5 

20.0 

127.5 

124.  5 

141.0 

142.5 

25.0 

129.0 

125*5 

140.  0 

144.0 

31.5 

130.0 

126.  5 

139.  0 

145.0 

40.0 

131.5 

127.  0 

138.  0 

146.0 

50.0 

132*5 

128.0 

136.0 

147.0 

63.0 

133.5 

129.  0 

134.  0 

148.0 

80.0 

134.0 

131.0 

132.0 

149.5 

100.0 

134.5 

133.  0 

130.0 

150.0 

125.0 

135.0 

135.  0 

128.0 

150*5 

160.  0 

135.  5 

136.  0 

126.  0 

151.0 

200.0 

135,5 

136.  5 

124.  0 

151.0 

250.0 

135.5 

137.0 

122.0 

151.0 

315.0 

135.0 

137.  0 

120.  0 

151.0 

400.0 

135.0 

135*5 

118.0 

150.  5 

500.0 

134.5 

134.  0 

116.  0 

149.5 

630.  0 

134.0 

132.  5 

114.0 

149.0 

800.0 

133.5 

130.  5 

112.0 

147.5 

1000.0 

133.0 

130.0 

110.0 

146.5 

1250.  0 

132.5 

129.0 

108.  0 

145.5 

1600.0 

132. 0 

128.5 

106.0 

144.5 

2000.0 

131,5 

128.0 

104.0 

143.0 

2500.0 

131.0 

127.0 

102.0 

142.0 

3150.0 

130.0 

126.0 

100.0 

141.0 

4000.0 

129.0 

125.  5 

98.0 

140.0 

5000.0 

128.0 

125.  0 

96.  0 

139.0 

6300,0 

127.  0 

124.  0 

94.0 

138.0 

8000. 0 

126.0 

123.  5 

92.  0 

137.0 

10000.0 

125.0 

123.  0 

90.  0 

136.0 

Overall  SPL 

147.  5 

146.  5 

153.  5 

162.  0 

Duration 

50  sec  plus 

80  sec  plus 

N7A 

60  sec  plus 

10  sec  per 

40  sec  per 

30  sec  per 

mission 

mis  sion 

mission 

p-  =;4 


Input  to  the  lEA  Multiplexer  Interface  Adapter  (MIA)  (Sheet  1 of  3) 

Acceptance  Test  Criteria  (1  ttiin/axis) 

20  Hz  @ 0.  032  i /Hz 
20  - 300  Hz  @ +4  dB/oct 

300  - 800  Hz  @ 1.  00  ^ /Hz 

800  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.  025  ^ /Hz 

Composite  = 29.  7 

, Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 

20  Hz  @ 0.  13  i'/Hz 
20  - 300  Hz  @ +4  dB/oct 

300  - 800  Hz  @ 4.  00  ^ /Hz 

800  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.  10  fi?  /Hz 

Composite  s 59.  5 g^^g 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

20  Hz  @ 0.  13  i /Hz 
20  - 300  Hz  @ +4  dB/oct 

300  - 800  Hz  @ 4.  00  af/ Hz 

800  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.  10  i/Hz 

Composite  s 59.  5 gj.^g 

i.  Vehicle  Dynancs  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.  5 - 5 Hz  @ 1.  0 G's  peak*  2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 40  Hz  @ 1.  0 G’s  peak  5 - 10  HZ  @ 0.  6 G's  peak 

10  - 40  Hz  @ 1.  7 G's  peak 

* Design  Criteria  Only 


Input  to  the  lEA  Multiplexer  Interface  Adapter  (MIA)  (Sheet  2 of  Z) 

5*  Sh6ck  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
eocis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance* 

A.  Forward  Skirt/Frustum  Separation 

50  Hz  @12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @47  G’s  peak 
100  - 4,  000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 1,875  G’s  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 

Hadf  Sine  Pulse  Half  Sine  Pulse 

30  G's  peak  Amplitude  20  G's  peak  Amplitude 

150  msec  Duration  100  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis  Lateral  Axes 


Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

500  msec  Duration 


Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


I 


In£ut_to^the  lEA  Multiplexer  Interface  Adapter  (MIA)  (Sheet  3 of  3) 


6*  Acoustic  Criteria 


(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20 


Geometric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

Reentry 

5.0 

99.0 

97.  5 

126.  0 

115.0 

b.  3 

100.0 

98.  5 

125.0 

116.0 

8.0 

101.  0 

99.5 

124.0 

117.0 

10.0 

102.  5 

100.  5 

123.0 

118.  5 

12.5 

104.  0 

101.  5 

122.0 

119.5 

16.0 

105.0 

102.  5 

121.0 

120.5 

20.0 

106.5 

103.  5 

120.0 

121.5 

25.0 

108.0 

104.  5 

119.  0 

123.0 

31.5 

109.0 

105.5 

118.0 

124.0 

40.0 

no.  5 

106.  0 

117.0 

125.0 

50.0 

111.  5 

107.0 

115.0 

126.0 

63.0 

112.  5 

108.  0 

113.0 

127.  5 

80.0 

113.  0 

110.0 

111.  0 

128.5 

100.0 

113.5 

111.  0 

109.  0 

129.0 

125.0 

114.0 

114.0 

107.  0 

129.5 

160.0 

114.  5 

115.0 

105.0 

130.0 

200.0 

114.  5 

115.  5 

103.0 

130.0 

250.0 

1 14.  5 

116.0 

101.0 

130.0 

315.0 

114.0 

1 16.  0 

99.0 

130.0 

400.0 

114.0 

114.  5 

97.0 

129.5 

500.0 

113.5 

113.  0 

95.0 

128.5 

630.0  •• 

113.0 

111.5 

93.0 

128.0 

800.0 

112.  5 

109.  5 

90.  0 

126.5 

1000.0 

112.0 

109.0 

89.0 

125.5 

1250.0 

111.0 

108.  0 

87.0 

124.  5 

1600.0 

1 11.0 

107.5 

85.0 

123.  5 

2000.0 

110.5 

107.  0 

83.0 

122.0 

2500.0 

IIO.O 

106.  0 

81.0 

121.0 

3150.0 

109.  0 

105.  0 

80.0 

120.0 

4000.0 

108.0 

104.  5 

77.0 

119.0 

5000.0 

107.  0 

104.0 

75.0 

118.0 

6300.0 

106.  0 

103.  0 

73.  0 

117.  0 

8000.0 

105.0 

102.  5 

71.  0 

116.0 

10000.0 

104.0 

102.  0 

69.  0 

115.0 

Overall  SPL 

126.  5 

125.  5 

132.  5 

141.0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  per 

40  sec  per 

30  sec  per 

mission 

mission 

mission 

B-  -7 


I 


Input  to  the  lEA  Internal  Components  (Components  Mounted  to  the  Inside 
lEA  Housing  Except  the  Multiplexer  De -Multiplexer)  (Sheet  1 of  3) 

1.  Acceptance  Test  Criteria  (1  min /axis) 

20  Hz  @ 0.032  gVHz 
20  - 80  Hz  @ +3  dB/oct 

80  - 500  Hz  @ 0.  12  gVHz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0,0078  gVHz 

Composite  = 10.2 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 

axis) 


20  Hz  @ 0.  13  g*  /Hz 
20  - 80  Hz  @ +3  dB/oct 

80  - 500  Hz  @ 0.50  gVHz 

500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0.031  gVHz 


Composite  = 20.  4 


3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

20  Hz  @ 0.  13  gVHz 
20  - 80  Hz  @ +3  dB/oct 

80  - 500  Hz  @ 0.  50  gVHz 

500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.031  gVHz 

Composite  s 20,4  e 

“rms 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5-  5 Hz  1.  0 G's  peak>:= 

5 - 40  Hz  @ 1.  0 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 10  Hz  @ 0.  6 G's  peak 

10  - 40  Hz  @ 1.  7 G's  peak 


* Design  Criteria  Only 
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Input  to  the  lEA  Internal  Components  (Components  Mounted  to  the  Inside 
lEA  Housing  Except  the  Multiplexer  De -Multiplexer)  (Sheet  2 of  3) 


5*  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

5G  Hz  @12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 47  G's  peak 
100-  4» 000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 1,875  G's  peak 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

500  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


B-  ''■» 


Input  to  the  lEA  Internal  Components  (Components  Mounted  to  the  Inside 
lEA  Housing  Except  the  Multiplexer  De -Multiplexer)  (Sheet  3 of  3) 

6*  Acoustic  Criteria 

(On*t  third  Octave  Band  Acoustic  Specification  in  dB  re  ZOpN/m*) 


Geometric  Mean  In-flight  Fluctuating  Oscillating 


Frequency  (Hz) 

Lift-off 

Pressure 

Shock 

Reentry 

5.0 

111.0 

109.5 

138.0 

127.0 

6.3 

112.0 

110.5 

137.0 

128.0 

8.0 

113.0 

111.  5 

136.0 

129.0 

10.0 

114.5 

112.5 

135.0 

130.5 

12.5 

116.0 

113.  5 

134.0 

131.5 

16.0 

117.  0 

114.5 

133.0 

132.5 

20*0 

118.5 

115.5 

132.0 

133.5 

25.0 

120.0 

116.5 

131.0 

135.0 

31.5 

121.0 

117.  5 

130.0 

136.0 

40.0 

122.5 

118.0 

129.0 

137.0 

50.0 

123.5 

119.0 

127.0 

138.0 

63.0 

124.5 

120.0 

125.0 

139.5 

80.0 

125.0 

122.0 

123.0 

140.5 

100.0 

125.  5 

123.  0 

121.0 

141.0 

125.0 

126.0 

126.  0 

119.0 

141.5 

160.0 

126.  5 

127.0 

117.  0 

142.0 

200.0 

126.  5 

127.  5 

115.  0 

142.0 

250.0 

126.  5 

128.  0 

113.  0 

142.0 

315.0 

126.0 

128.0 

111.0 

142.0 

400.0 

126.  0 

126.  5 

109.  0 

141.5 

500.0 

125.  5 

125.0 

107.  0 

140.5 

630.0 

125.0 

123.  5 

105.  0 

140.0 

800.0 

124.  5 

121.  5 

102.  0 

138.5 

1000. 0 

124.0 

121.0 

101.0 

137.5 

1250.0 

123.0 

120.  0 

99.0 

136.5 

1600.0 

123.0 

119.5 

97.0 

135.5 

2000.0 

122.  5 

119.0 

95.0 

134.0 

2500.0 

122.0 

118.0 

93.0 

133.0 

3150.0 

121.0 

117,0 

92.0 

132.0 

4000.0 

120.0 

116.5 

89.0 

131.0 

5000.0 

119.0 

116.  0 

87.0 

130.0 

6300.0 

118.0 

115.0 

85.  0 

129.0 

8000.0 

117.0 

114.  5 

83.0 

128.0 

10000.0 

116.0 

114.0 

81.  0 

127.0 

Overall  SPL 

138.  5 

137.  5 

144.5 

153.0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  per 

40  sec  per 

30  sec  per 

mission 

mission 

mission 

B-hO 


/ 


Input  to  the  lEA  Multiplexer  De -Multiplexer  (MDM)  Assembly 

(Sheet  1 of  3) 


1*  Acceptance  Test  Criteria  (1  min/axis) 

Tangential  Axis 

Radial  and  Longitudinal  Axes 

20  Hz  @ 0.018  ^/Hz 
20  - 120  Hz  @ +2  dB/oct 
120  - 300  Hz  @ 0.  062  i /Hz 
300  • 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.  00070  /Hz 

20  - 230  Hz  @ 0.  025  ^ /Hz 
230  - 300  Hz  10  dB/oct 

300  - 600  Hz  @ 0.  062  ^ /Hz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0055  i /Hz 

Composite  s 5.  3 g 

*rms 

Composite  s 7.  3 g 

^ *rms 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 

Tangential  Axis 

Radial  and  Longitudinal  Axes 

20  Hz  @ 0.  070  i /Hz 
20  - 120  Hz  @ +2  dB/oct 

120  - 300  Hz  @ 0.  25  gp  /Hz 
300  - 2000  Hz  @ -7  dB/oct 

2000  Hz  @ 0.  0028  i /Hz 

20  - 230  Hz  @ 0.  10  g^  /Hz 
230  - 300  Hz  @ -flO  dB/oct 
300  - 600  Hz  @ 0.  25  g^  /Hz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  022  i /Hz 

Composite  = 10.  7 g 

®rms 

Composite  = 14.6  g 

®rms 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Tangential  Axis 


20 

Hz 

@ 

0.  070  i fUz 

20  • 

• 120 

Hz 

@ 

+2  dB/oct 

120  • 

. 300 

Hz 

@ 

0.  25  i /Hz 

300  • 

• 2000 

Hz 

-7  dB/oct 

2000 

Hz 

0.  0028  i /Hz 

Composite 

s 10.7  g 

®rms 

Radial  and  Longitudinal  Axes 

20  - 230  Hz  @ 0.  10  /Hz 
230  - 300  Hz  (§ -HO  dB/oct 
300  - 600  Hz  @ 0.  25  ^ /Hz 
600  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  022  i /Hz 

Composite  s 14.  6 g 

^ ®rms 


B-61 


; 

i 
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Input  to  the  lEA  Multiplexer  De -Multiplexer  (MDM)  Assembly 

(She'.t  2 of  3) 


4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.  5 - 5 Hz  @ 1,  0 G's  peak#  2 - 5 Hz  @ 1.  7 G's  peak# 

5 - 40  Hz  @ 1.0  G's  peak  5-10  Hz  @0.6  G's  peak 

10  - 40  Hz  @ 1.7  G's  peak 

5.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

50  Hz  @ 12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 1,  875  G's  peak 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 


Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

500  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 
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Input  to  the  lEA  Multiplexer  De -Multiplexer  (MDM)  Assembly 

(Sheet  3 of  3) 

6*  Aeoustic  Criteria 

(One-third  Octave  Band  Acoustic  Specification  in  dB  re  20  pN/m*) 


Geometric  Mean 
Frequency  (Hz) 

In-flight  Fluctuating 
Lift-off  Pressure 

Oscillating 

Shock 

Reentry 

5.0 

111.0 

109.  5 

138.0 

127.0 

6.3 

112.0 

110.  5 

137.0 

128.0 

8.0 

113.0 

111.5 

136.0 

129.0 

10.0 

114.5 

112.5 

135.0 

130.5 

12.5 

116.0 

113.5 

134.0 

131.5 

16.0 

117.0 

114.5 

133.0 

132.5 

20*0 

118.5 

115.5 

132.0 

133.5 

25.0 

120.0 

116.5 

131.0 

135.0 

31.5 

121.0 

117.  5 

130.0 

136.0 

40.0 

122.5 

118.0 

129.0 

137.0 

50.0 

123.5 

119.0 

127.0 

138.0 

63.0 

124.5 

120.0 

125.0 

139.5 

80.0 

125.0 

122.0 

123.0 

140.5 

100.0 

125.5 

123,0 

121.0 

141.0 

125.0 

126.0 

126.0 

119.0 

141.5 

160.0 

126.  5 

127.  0 

117.  0 

142.0 

200.0 

126.  5 

127.5 

115.0 

142.0 

250.0 

126.5 

128.0 

113.  0 

142.0 

315.0 

126.0 

128.  0 

111.0 

142.0 

400.0 

126.  0 

126.  5 

109.0 

141.5 

500.0 

125.5 

125.  0 

107.  0 

140.5 

630.0 

125.0 

123.  5 

105.  0 

140.0 

800.0 

124.5 

121.  5 

103.0 

138.  5 

1000. 0 

124.0 

121.0 

101.0 

137.  5 

1250.0 

123.0 

120.0 

99.0 

136.5 

1600.0 

123.0 

119.5 

97.0 

135.5 

2000. 0 

122.5 

119.0 

95.0 

134.0 

2500.0 

122.0 

118.0 

93.0 

133.0 

3150.0 

121.0 

117.0 

91.0 

132.0 

4000. 0 

120.0 

116.  5 

89.0 

131.0 

5000.0 

119.0 

116.  0 

87.0 

130.0 

6300.0 

118.0 

115.0 

85.0 

129.0 

8000.0 

117.0 

114.5 

83.0 

128.0 

10000.0 

116.  0 

114.0 

81.0 

127.0 

Overall  SPL 

138.  5 

137.  5 

144.  5 

153.0 

Duration 

50  sec  plus 

80  sec  plus 

N/A 

60  sec  plus 

10  sec  per 

40  sec  per 

30  sec  per 

mission 

mission 

mission 

B-63 


REPRODUCrorUTY  OP  THE 
ORIGINAL  PAGE  18  POOR 


Input  to  the  TVC  System  Upper  Frame  Assembly  (Sheet  1 of  3) 
Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  (§  0.013  gVHz 
20  - 55  Hz  @ +6  dB/oct 

55  - 200  Hz  @ 0.095  g* /Hz 
200  - 395  Hz  @ -9  dB/oct 
395  - 800  Hz  @ 0.  012  g^Hz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0024  g*/Hz 

20  Hz  @ 0.0035  g^Hz 
20  - 75  Hz  @ +6  dB/oct 

75  - 800  Hz  @ 0.050  gVHz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0080  gVHz 

Composite  * 5.  7 

Composite  s 7.  8 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @0.010  g*/Hz 
20  - 50  Hz  @ +6  dB/oct 

50  - 200  Hz  @ 0.  063  g^Hz 
200  - 285  Hz  @ -12  dB/oct 

285  - 1200  Hz  @ 0.015  g^Hz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  0090  gVHz 

20  Hz  @ 0.016  gVHz 
20  - 65  Hz  @ +3  dB/oct 

65  - 1000  Hz  @ 0.  050  g^Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.025  g^Hz 

Composite  - 6.  0 g 

®rms 

Composite  = 9.  1 g 

rms 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang,  Axes 

20  - 200  Hz  @ 0.  10  g^/Hz 
200  - 360  Hz  @ -12  dB/oct 
360  - 1000  Hz  @ 0.010  gVHz 
1000  - 2000  Hz.  @ -3  dB/oct 

2000  Hz  @ 0.0050  g"/Hz 

20  - 800  Hz  @ 0,045  gVHz 
800  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @0.018  gVHz 

Composite  s 6*  1 2 

Composite  = 8,  3 g 

“rms 

i 


Input  to  the  TVC  System  Upper  Frame  Assembly  (Sheet  2 of  3) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

Radial  Axis 

20  H2  @ 0.  052  i /Hz 
20  - 55  Hz  @ +6  dB/oct 

55  - 200  Hz  i /Hz 

200  - 395  Hz  @ -9  dB/oct 
395  - 800  Hz  @ 0.  050  ^ /Hz 
800  • 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0097  ^ /Hz 

Composite  =11*4 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0.  7 G'S  peakf 

5 - 10  Hz  @ 0.7  G'S  peak 

10  • 40  Hz  @ 1.0  G's  peak 

6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Nozzle  Severance 


No  shock  test  required. 


* Design  Criteria  Only 


Long,  and  T ang.  Axe  s 


20  Hz 

@ 

0.014  i /Hz 

20 

- 75  Hz 

@ 

+6  dB/oct 

75 

- 800  HZ 

@ 

0.  20  g /Hz 

800 

- 2000  HZ 

@ 

-6  dB/oct 

2000  Hz 

@ 

0.  032  i /Hz 

Composite 

s 15. 7 g 

®rms 

Late] 

ral  Axes 

2 • 

5 Hz  (3!  2, 

.0 

G's  peak*^ 

5 - 

10  Hz  @ 0, 

.5 

G's  peak 

10  - 

40  Hz  ® 3, 

• ( 

G's  peak 

B-65 


Input  to  the  7VC  System  Upper 

B*  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3*  1 G's  peak  Amplitude 

300  msec  Duration 


Frame  Assembly  (Sheet  3 of  3) 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axbls 

Half  Sine  Pulse 

2.  3 G's  peak  Amplitude 

300  msec  Duration 


Input  to  Auxiliary  Propulsion  Unit  and  Pvunp  (Sheet  1 of  ?) 


Acceptance  Test  Criteria  (1  min /axis) 


Radial  Axis 

20  Hz  @ 0. 014  gVHz 
20  • 50  Hz  @ +9  dB/oct 

50  • 105  Hz  @ 0.  21  gVHz 

105  - 200  Hz  @ +9  dB/oct 
200  - 270  Hz  @ 1.  50  gVHz 
270  - 420  Hz  @ -12  dB/oct 
420  - 800  Hz  @ 0.  25  g^Hz 
800  - 1000  Hz  @ -15  dB/oct 
1000  - 1400  Hz  @ 0.  075  gVHz 
1400  - 1630  Hz  @ +15  dB/oct 
1630  - 2000  Hz  @ 0. 16  gVHz 

Composite  = 22.9 


Longitudinal  Axis 

20  Hz  @ 0.  0030  gVHz 
20  - 120  Hz  @ +9  dB/oct 

120  - 180  Hz  @ 0.  62  g^Hz 

180  - 250  Hz  @ -12  dB/oct 
250  - 1100  Hz  @ 0.  18  gVHz 
1100  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.052  g^/Hz 


Composite  = 17.  7 


Tangential  Axis 

20  Hz  @ 0.0095  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 230  Hz  @ 0.  25  g^Hz 
230  - 270  Hz  @ -12  dB/oct 

270  - 900  Hz  @ 0. 12  g^/Hz 
900  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0052  g^Hz 


Composite  = 12.  7 g 


I 


Input  to  Auxiliary  Propulsion  Unit  and  Pump  (Sheet  2 of  5) 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  H2  @ 0.  024  g^Hz 
20  - 50  Hz  @ +6  dB/oct 

50  - 100  Hz  @ 0. 15  gVHz 

100  - 180  Hz  @ +12  dB/oct 

180  - 300  Hz  @ 1.  50  g^Hz 
300  - 450  Hz  @ -15  dB/oct 
450  - 1200  Hz  @ 0.  20  gVHz 
1200  - 1580  Hz  @ +15  dB/oct 
1580  - 2000  Hz  @ 0.  80  gVHz 


Longitudinal  Axis 

20  Hz  @ 0.017  gVHz 
20-  no  Hz  @ +6  dB/oct 
110-  180  Hz  @ 0.50  gVHz 

180  - 250  Hz  @ -12  dB/oct 

250  - 850  Hz  @ 0.  13  g^/Hz 

850  - 1000  Hz  @ +12  dB/oct 
1000  - 2000  Hz  @ 0.25  gVHz 


Composite  s 31.4  g 

^ “rms 


Composite  s 20.  7 g 

*rms 


Tangential  Axis 


20 

Hz 

@ 

0.028 

sVHz 

20  - 

50 

Hz 

@ 

+3  dB/oct 

50  - 

85 

Hz 

@ 

0.070 

gVHz 

85  - 

120 

Hz 

@ 

+ 15  dB/oct 

120  - 

300 

Hz 

@ 

0.38  gVHz 

300  - 

1200 

Hz 

@ 

-4  dB, 

/oct 

1200  - 

2000 

Hz 

@ 

0.060 

gVHz 

Composite  = 15.  9 g 

*’rms 


Input  to  Auxiliary  Propulsion  Unit  and  Pump  (Sheet  3 of  5) 


Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Ha  @ 0.  10  gVHz 

20  - 50  Hz  @ +3  dB/oct 

50  - 100  Hz  @ 0.  25  gVHz 

100  - 180  Hz  @ +12  dB/oct 

180  - 300  Hz  @ 2.50  ^ /Hz 
300  - 540  Hz  @ -15  dB/oct 

540  - 1200  Hz  @ 0.  13  g^Hz 
1200  - 1575  Hz  @ +15  dB/oct 
1575  - 2000  Hz  @ 0.  50  g^/Hz 

Composite  s 31*  3 g 

®rms 


Longitudinal  Axis 

20 

Hz 

@ 

0. 040  g^/Hz 

20  - 

40 

Hz 

+3  dB/oct 

40  - 

80 

Hz 

0.080  g*/Hz 

80  - 

120 

Hz 

@ 

+ 12  dB/oct 

120  - 

180 

Hz 

@ 

0.44  gVHz 

180  - 

240 

Hz 

@ 

-12  dB/oct 

240  - 

850 

Hz 

@ 

0. 13  gVHz 

850  - 

1000 

Hz 

@ 

+ 12  dB/oct 

1000  - 

2000 

Hz 

@ 

0.24  gVHz 

Composite  s 20.  0 g 

^ ®rms 


Tangential  Axis 

20  Hz  @ 0.  053  gVHz 
20  - 30  Hz  @ +3  dB/oct 

30  - 90  Hz  @ 0.  080  g^Hz 

90  - 120  Hz  @ +15  dB/oct 

120  - 300  Hz  @ 0.  34  gVHz 
300  - 1375  Hz  @ -4  dB/oct 
1375  - 2000  Hz  @ 0.  045  g^Hz 

Composite  = 14.  9 g 


Ingutto  Auxiliary  Propulsion  Unit  and  Pump  (Sheet  4 ot  5) 


4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

20  Ha  @ 0. 055  g*/Hz 
20  - 50  Hz  @ +9  dB/oct 

50  - 105  Hz  @ 0.85  gVHz 

105  - 200  Hz  @ +9  dB/oct 
200  - 270  Hz  @ 6.00  g*/Hz 

270  - 420  Hz  @ -12  dB/oct 
420  - 800  Hz  @ 1.  00  gVHz 
800  - 1000  Hz  @ -15  dB/oct 
1000  - 1400  Hz  @ 0.  30  gVHz 
1400  - 1630  Hz  @ +15  dB/oct 
1630  - 2000  Hz  @ 0.65  gVHz 

Composite  = 45.9 


Longitudinal  Axis 


20 

Hz 

0.012  g^Hz 

20 

- 120 

Hz 

@ 

+9  dB/oct 

120 

- 180 

Hz 

@ 

2.  50  gVHz 

180 

- 250 

Hz 

@ 

-12  dB/oct 

250 

- 1100 

Hz 

@ 

0.  70  g*/Hz 

1100 

- 2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.21  gVHz 

Composite  = 35.5  g^^^g 


Tangential  Axis 

20  Hz  @ 0.038  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 230  Hz  @ 1.  00  gVHz 
230  - 270  Hz  @ -12  dB/oct 

270  - 900  Hz  @ 0.  50  g^Hz 
900  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.021  g^/Hz 

Composite  = 25.4  g^^g 


5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5-  5 Hz  @ 0.  7 G‘9  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G'S  peak* 
5 - 10  Hz  @ 0.  5 G's  peak 
10  - 40  Hz  ^ 3.7  G's  peak 


*DeSign  Criteria  Only  ' 


B-70 


I 


I Input  to  Auxiliary  Propulsion  Unit  and  Pump  (Shest  5 of  5) 

I 6.  Shock  Test  Criteria  (2  shocks /axis) 

> Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 

^ axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 

! per  mission  by  mechanical  methods  or  one  shock  per  mission  by 

ordnance. 

A.  Nozzle  Severance 

! 

No  shock  test  required^ 

1 

ii 


B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sine  Pulse 

30  G’s  peak  Amplitude  27  G's  peak  Amplitude 

150  msec  Duration  100  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sine  Pulse 

3.  1 G's  peak  Amplitude  2.3  G's  peak  Amplitude 

300  msec  Duration  300  msec  Duration 


I 


Input  to  High  Pressure  Filter  and  Fuel  Isolation  Valve  (Sheet  1 of  5) 
1*  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0.019  gVHz 

20 

- 40 

Hz 

@ 

+9  dB/oct 

40 

- 110 

Hz 

@ 

0.  15  gVHz 

110 

- 200 

Hz 

@ 

+ 12  dB/oct 

200 

- 270 

Hz 

@ 

1.  75  g^/Hz 

270 

- 400 

Hz 

@ 

-12  dB/oct 

400 

- 900 

Hz 

@ 

0.  38  gVHz 

900 

- 2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.032  gVHz 

Composite 

= 25.  0 g 

®rms 

Tangential  Axis 

20  Hz  @0.010  g*/H2 
20  - 100  Hz  @ +6  dB/oct 

100  - 250  Hz  @ 0.  25  g^Hz 
250  - 360  Hz  @ +9  dB/oct 
360  - 800  Hz  @ 0.  75  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0*  048  gVHz 

Composite  s 26,  1 g 


Longitudinal  Axis 

20  Hz  @ 0.014  gVHz 
20  - 120  Hz  @ +6  dB/oct 
120  - 800  Hz  @ 0.  50  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0325  gVHz 


Composite  » 22.  9 g 

®rms 


input  to  High  Pressure  Filter  and  Fuel  Isolation  Valve  (Sheet  E of  51 
Li£t-o£f  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0*  021  g^/Hz 
20  - 50  Hz  @ +6  dB/oct 

SO  - no  Hz  @ 0.  13  g^Hz 
110-  190  Hz  @ +15  dB/oct 

190  - 240  Hz  @ 2.00  g*/Hz 

240  - 315  Hz  @ -12  dB/oct 

315  - 1500  Hz  @ 0.70  g^/Hz 
1500  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  29  gVHz 

Composite  = 36.  3 gj.jYjs 


Longitudinal  Axis 

20  - 58  Hz  @ 0.030  g^/Hz 

58-  no  Hz  @ +12  dB/oct 
no  - 160  HZ  (S<  0.40  gVHz 

160  - 200  Hz  @ -6  dB/oct 

200  - 1600  Hz  @ 0.  25  g^Hz 
1600  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  13  g^/Hz 


Composite  * 21.5 


Tangential  Axis 

20  Hz  @ 0.  026  g^/Hz 
20  - 50  Hz  @ +3  dB/oct 

50  - 82  Hz  @ 0.  065  g^Hz 

82  - 120  Hz  @ +12  dB/oct 

120  - 600  Hz  @ 0.  30  g^/ Hz 

600  - 1475  Hz  @ -6  dB/oct 
1475  - 2000  Hz  (§  0.  050  g^Hz 


Composite  = 16.9  gj.^g 


Input  to  High  Pressure  Filter  and  Fuel  Isolation  Valve  (Sheet  3 of  5) 


3*  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial 

Axis 

Longitudinal  Axis 

20  Hz  @ 0.080  gVHz 

20  - 67  Hz  @ 0.060  gVHz 

20  • 

50  Hz  @ +3  dB/oct 

67-  no  Hz  @ +12  dB/oct 

50  - 

110  Hz  @ 0.  20  gVHz 

no-  160  Hz  @ 0.40  g* /Hz 

110  - 

190  Hz  @ +15  dB/oct 

160  - 225  Hz  @ -6  dB/oct 

190  - 

240  Hz  @ 3.  00  g^Hz 

225  - 1600  Hz  @ 0.  20  g*/Hz 

240  - 

340  Hz  @ -15  dB/oct 

1600  - 2000  HZ  @ -9  dB/oct 

340  - 

1200  Hz  @ 0.50  g*/Hz 

2000  Hz  @ 0. 10  g*/Hz 

1200  - 

2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0. 11  g^Hz 

Composite  s 31.9  g 

“rms 


Composite  = 19.6 


Tangential  Axis 


20  - 

84 

Hz 

@ 

0. 

070  gVHz 

84  - 

120 

Hz 

@ 

+ 12  dB/oct 

120  - 

600 

Hz 

@ 

0. 

30  gVHz 

600  - 

1200 

Hz 

@ 

-6 

) dB/oct 

1200  - 

2000 

Hz 

@ 

0. 

075  g^Hz 

Composite 

= 

17.4  g 

**rm3 
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Input  to  High  Pressure  Filter  and  Fuel  Isolation  Valve  (Sheet  4 of  5) 


4»  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0,075  gVHz 
20  - 40  Hz  @ +9  dB/oct 

40  - 1 10  Hz  @ 0. 60  gVHz 

110  - 200  Hz  @ +12  dB/oct 
200  - 270  Hz  @ 7.  00  g^Hz 
270  - 400  Hz  @ -12  dB/oct 
400  - 900  Hz  @ 1.  50  gVHz 
900  - 2000  Hz  @ -9  dB/oct 
2000  Kz  @ 0.  13  gVHz 

Composite  s 50.  1 g 

rms 

Tangenticd  Axis 

20  Hz  @ 0.  042  gVHz 
20  - 100  Hz  @ +6  dB/oct 

100  - 250  Hz  @ 1,00  gVHz 
250  - 360  Hz  @ +9  dB/oct 
360  - 800  Hz  @ 3.00  gVHz 
800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  19  gVHz 

Composite  s 52.  2 a 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5.  5 Hz  @ 0,7  G's  peak  - 

5 > 10  Hz  @ 0,  7 G's  peak 

10  - 40  Hz  @ 1.  0 G's  peak 


Longitudinal  Axis 


20 

Hz 

@ 

0.056  g*/Hz 

20  - 

120 

Hz 

@ 

+6  dB/oct 

120  - 

800 

Hz 

@ 

2.  00  g^/HZ 

800  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0, 13  g^/Hz 

Composite  s 45.  9 g 

rm  s 


Lateral  Axes 

2 - 5 Hz  @ 2.  0 G's  peak<* 

5-10  Hz  @ 0.  5 G's  peak 
10-40  Hz  •'  3.  7 G's  oeak 


j 


Input  to  High  Pressure  Filter  and  Fuel  Isolation  Valve  (Sheet  5 of  5) 

6.  Shock  Test  Criteria  (2  shocks/axis) 

Tests  will  be  performed  by  applying  two  shocks  per  mission  m each 
axis  (one  in  each  direction  of  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Nozzle  Severance 


No  shock  test  required. 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  pe?k  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.  3 G's  peak  Amplitude 

300  msec  Duration 


iV'*  - - r 


I 


Input  to  the  TVC  Syatern  Lower  Frame  Assembly  (Sheet  1 of  3) 

1.  Acceptance  Test  Criteria  (1  tnin/axis) 


Radial  Axis 

20  Hz  @ 0.013  g*/Hz 
20  - 45  Hz  @ +6  dB/oct 

45  - 200  Hz  @ 0.  065  gVHz 
200  - 395  Hz  @ -9  dB/oct 
395  - 800  Hz  @ 0.  0085  g^Hz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0014  g*/Hz 

Composite  s 4.  8 g 

“rms 


Long)  and  Tang.  Axes 

20  Hz  @ 0.  0035  gVHz 
20  - 60  Hz  @ +6  dB/oct 

60  - son  Hz  @ 0.  032  gVHz 
800  - 2000  HZ  @ -6  dB/oct 

2000  Hz  @ 0.  0052  g^Hz 


Composite  s 6.  4 g 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  010  gVHz 
20-  41  Hz  @ +6  dB/oct 

41  - 200  Hz  @ 0.  042  gVHz 
200  - 285  Hz  @ -12  dB/oct 
285  - 1200  Hz  @ 0.010  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0060  g^Hz 

Composite  s 5.  0 g 

“rms 


Long,  and  Tang.  Axes 

20  Hz  (®  0.016  g^Hz 
20  - 43  Hz  @ +3  dB/oct 

43  - 1000  Hz  @ 0.034  g^Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  0.017  g^Hz 


Composite  = 7.  5 g 

*’rms 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 


Radial  Axis 

20  - 200  Hz  @ 0.  068  gVHz 
200  - 3b0  Hz  (3  -12  dB/oct 
360  - 1000  Hz  0*0068  g^Hz 
1000  - 2000  Hz  I®  -3  dB/oct 

2000  Hz  0.  0034  g"/Hz 

Composite  s 5.  0 ^ 

^rnis 


Long*  and  Tang.  Axes 

20  - 800  Hz  (&  0.031  gVHz 
800  - 2000  Hz  -3  dB/oct 
2000  Hz  "]'  0.012  g-/Hz 


Composite  s b.  ’}  g 

rrn  s 


! 


I 


Input  to  the  TVC  Syntem  ’-ower  Frame  Assembly  (Sheet  2 ©f  3) 

Reentry  Random  Vibration  Criteria  (60  aec  plus  30  soe/miaaion  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  052  i /Hz 
20  - 45  Hz@+6dB/oct 

45  - 200  Hz  @ 0.  26  ^ /Hz 
200  - 395  Kz  @ -9  dB/oct 

395  - 800  Hz  @ 0.  34  ^ /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  0.  0055  i /Hz 

Composite  s 9,  7 g 


Long,  and  Tang.  Axes 

20  Hz  0.014  i/Hz 
20  - 60  Hz  @ 't‘6  dB/oct 

60  - 800  Hz  @ 0.  13  g^ /Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  (3)  0.021  i /Hz 


Composite  s 12.  7 g 


5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0.  7 G's  peak* 

5 - 10  Hz  @ 0.7  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

6.  Shock  Test  Criteria 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G's  peak* 

5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 3,  7 G’s  peak 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Nozzle  Severance 

No  shock  test  required. 


- Design  Criteria  Only 


Input  to  the  TVC  System  Lowe 

B*  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C*  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Frame  Assembly  (Sheet  3 of  3) 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.  3 G's  peak  Amplitude 

300  msec  Duration 


Input  to  Manifold  (Sheet  1 o£  5) 
Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  Ha  @0.014  gVHz 
20  - 50  Hz  @ +9  dB/oct 

50  - MO  Hz  @ 0.  22  gVHz 
140  - 2:50  Hz  @ +9  dB/oct 
250  - 600  Hz  @ 1.  25  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.035  gVHz 

Composite  = 29.  6 


Longitudinal  Axis 

20  Hz  @ 0.0035  gVHz 
20  - 120  Hz  @ +9  dB/oct 

120  - 900  Hz  @ 0.  75  gVHz 
900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  070  g*/Hz 


Composite  s 29.6  g 

t . . ..  rrms 


Tangential  Axis 

20  Hz  @ 0.0075  g*/Hz 
20  - 60  Hz  @ +9  dB/oct 

60  - 900  Hz  @ 0.20  g* /Hz 
900  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @0.018  g^Hz 


rms 


Composite  s 15.6  g 


Input  to  Manifold  (Sheet  2 of  5) 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  iO  see/mission  in 

each  aids) 

Radial  Axis 

Longitudinal  Axis 

20  Hz  @ 0. 016  g*/Hz 
20  - 60  Hz  @ +6  dB  / oct 

60  - 120  Hz  @ 0.  15  g^/Hz 

120  - 250  Hz  @ +12  dB/oct 
250  - 500  Hz  @ 3e  00  g*/Hz 
500  - 830  Hz  @ -12  dB/oct 

830  - 2000  Hz  @ 0.40  g^/Hz 

20  Hz  @ 0. 020  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 65  Hz  @ 0.040  gVHz 

65  - 120  Hz  @ +12  dB/oct 

120  - 1000  Hz  @ 0*50  g^/Hz 
1000  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.032  g /Hz 

Composite  = 41,9 

Composite  = 24.  5 g^^j^g 

Tangential  Axis 

20  Hz  @ 0,025  g^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 75  Hz  @ 0.050  g*/Hz 

75  « 140  Hz  @ +12  dB/oct 

140  - 1000  Hz  @ 0.60  g^/Hz 
1000  - 1525  Hz  @ -9  dB/oct 
1525  - 2000  Hz  @ 0.  17  g^/Hz 

Composite  = 28.  0 gj.^g 


Input  to  Manifold  (Sheet  3 of  5) 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0.088  g*/Hz 
20  - 50  Hz  @ +3  dB/oct 

50-  no  Hz  @ 0.22  gVHz 
110  - 200  Hz  @ +12  dB/oct 
200  - 400  Hz  @ 2.  50  g^/Hz 
400  - 930  Hz  @ -9  dB/oct 
930  - 2000  Hz  @ 0.  20  g^/Hz 

Composite  = 35.  1 g^^g 


Longitudinal  Axis 

20  - 68  Hz  @ 0.050  g*/Hz 

68  ^ 120  Hz  @ +12  dB/oct 

120  - 1000  Hz  @ 0.50  gVHz 
1000  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.032  g^/Hz 


Composite  s 24.  5 g^j^^g 


Tangential  Axis 

20  - 80  Hz  @ 0.060  gV Hz 

80  - 140  Hz  @ +12  dB/oct 

140  - 1000  Hz  @ 0.55  g^Hz 
1000  - 1550  Hz  @ -9  dB/oct 
1550  - 2000  Hz  @ 0.  15  g^Hz 

Composite  = 26.  8 g^^g 


B-82 


Input  to  Manifold  (Sheet  4 of  5) 

L Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  In 


each  axis) 

Radial  Axis 

Longitudinal  Axis 

20  Hz  @ 0.058  g^Hz 

20  Hz  @0.014  gVHz 

20  - 50  Hz  @ +9  dB/oct 

20  - 120  Hz  @ +9  dB/oct 

50  - 140  Hz  @ 0.  90  gVHz 

120  - 900  Hz  @ 3. 00  g*/Hz 

140  - 250  Hz  @ +9  dB/oct 

900  - 2000  Hz  @ -9  dB/oct 

250  - 600  Hz  @ 5.  00  g^Hz 

2000  Hz  @ 0.  28  gVHz 

600  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  14  gVHz 

Composite  - 59.2 

Composite  = 59.  2 

Teuigential  Axis 

20  Hz  @ 0.  030  g^/HZ 
20  - 60  Hz  @ +9  dB/oct 

60  - 900  Hz  @ 0.  80  gVHz 
900  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  074  g^Hz 

Composite  s 31.  2 g 

®rms 


5.  Vehicle  Dynamics  Criteria 


Longitudinal  Axis  Lateral  Axes 


3,  5 - 5 Hz  @ 0.7  G's  peak* 

5 - 10  Hz  @ 0.  7 G's  peak 

10  * ^0  Hz  @ 1,  0 G's  peak 


2 - 5 Hz  @ 2.0  G's  peak* 

5-10  Hz  @ 0.  5 G's  peak 
10  - 40  Hz  3.  7 G's  peak 


* Design  Criteria  Only 


I 


Input  to  Manifold  (Sheet  5 of  5) 

6.  Shock  Test  Criteria  (2  shocks /axis) 

Test  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance . 

A.  Nozzle  Severance 

No  shock  test  required. 


B*  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.  3 G's  peak  Amplitude 

300  msec  Duration 


( 


REPRODUCroE.nY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


B-84 


I 


Input  to  Reservoir  (Sheet  1 of  3) 


Acceptance  Test  Criteria  (1  tnin/axis) 

Radial  Axis  Long,  and  Tang,  Axes 


20  Hz  @0.010  gVHz 
20  - 100  Hz  @ +9  dB/oct 

100  - 200  Hz  @ 1.  25  gVHz 
200  - 650  HZ  @ -9  dB/oct 
650  - 2000  Hz  @ 0. 038  g*/Hz 

Composite  s 17.9 


20  Hz  @ 0.0018  g^/Hz 
20  - 150  Hz  @ +9  dB/oct 

150  - 300  Hz  @ 0.  75  g^/Hz 
300  - 590  Hz  @ -9  dB/oct 
590  - 2000  HZ  @ 0. 10  g*/Hz 

Composite  = 19.  1 gpj„g 


Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  - 52  Hz  @ 0. 050  gVHz 

52-  no  Hz  @ +18  dB/oct 
110-  180  Hz  @ 5.00  gVHz 

180  - 580  Hz  @ -9  dB/oct 
580  - 2000  Hz  @ 0.  15  g*/Hz 

Composite  s 32.  3 g 

rms 


Long,  and  Tang.  Axes 


20  - 

60 

Hz 

@ 

0. 

050  gVHz 

60  - 

140 

Hz 

@ 

+ 12  dB/oct 

140  - 

300 

Hz 

@ 

1. 

50  gVHz 

300  - 

590 

Hz 

@ 

-S 

1 dB/oct 

590  - 

2000 

Hz 

@ 

0. 

20  gVHz 

Composite  = 27,  1 


Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 


20  - 

55 

Hz 

@ 

0. 

075  gVHz 

55  - 

no 

Hz 

@ 

+ 18  dB/oct 

no  - 

200 

Hz 

@ 

5. 

00  gVHz 

200  - 

540 

Hz 

@ 

-12  dB/oct 

540  - 

2000 

Hz 

@ 

0. 

10  gVHz 

Composite  = 31.5  g^^g 


Long,  and  Tang.  Axes 

20.-  65  Hz  0. 060  gVHz 

65  - 145  Hz  @ +12  dB/oct 

145  - 300  Hz  @ 1.50  gVHz 

300  - 680  Hz  @ -9  dB/oct 
680  - 2000  Hz  @ 0. 13  gVHz 

Composite  s 25.  1 


B.R- 


I 


Inpnt  to  Reservoir  (Sheet  2 of  3) 

4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission 


in  each  axis) 


Radial  Axis 


20 

Hz 

@ 

0.  041  i /Hz 

20  - 

100 

Hz 

@ 

+9  dB/oct 

100  - 

200 

Hz 

@ 

5.  00  ^ /Hz 

200  - 

650 

Hz 

@ 

-9  dB/oct 

650  - 

2000 

Hz 

@ 

0. 15  i/Hz 

Composite  = 35,8 


5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0,  7 G's  peak* 

5 - 10  Hz  @ 0.7  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0072  ^ /Hz 
20  - 150  Hz  @ +9  dB/oct 

150  - 300  Hz  @ 3.  00  ^ /Hz 

300  - 590  Hz  @ -9  dB/oct 

590  - 2000  Hz  @ 0.40  i /Hz 

Composite  s 38.  2 gj.j^g 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G's  peak* 

5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 3.  7 G's  peak 


6.  Shock  Test  Criteria  (2  shocks /axis) 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Nozzle  Severence 


No  shock  test  required. 


* Design  Criteria  Only 


n.8' 


Input  to  Reservoir  (Sheet  3 ot  3) 


B*  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3. 1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2,  3 G's  peak  Amplitude 

300  msec  Duration 


Input  to  Fuel  Suppl/  Module  (Sheet  1 of  3) 


!•  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

ZO  Hs  @0.010  gVHz 
20  - 100  Hz  @ +9  dB/oct 
100  - 250  Hz  @ 1.25  g* /Hz 
250  - 450  Hz  @ -12  dB/oct 
450  - 1000  Hz  @ 0,  12  g*/Hz 
1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.016  gVHz 

Composite  = 20#  5 g 

rm  s 


Long#  and  Tang#  Axes 

20  Hz  @ 0.0018  gVHz 
20  - 180  Hz  @ +9  dB/oct 

180  - 300  Hz  @ 1.  25  g*/Hz 
300  - 565  Hz  @ -12  dB/oct 
565  - 2000  Hz  @ 0.  10  gVHz 


Composite  s 21,3  e 

**rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  2ixis) 


Radial  Axis 

20  Hz  @ 0,0080  gVHz 
20  - 100  Hz  @ +12  dB/oct 
100  - 150  Hz  @ 5.  00  gVHz 

150  - 600  Hz  @ -9  dB/oct 
600  - 2000  Hz  @ 0.080  g^Hz 

Composite  = 28.  6 g 

rms 


Long,  and  Tang,  Axes 

20  - 70  Hz  @ 0.  050  g^Hz 

70  - 120  Hz  @ +18  dB/oct 
120  - 300  Hz  @ 1.40  gVHz 
300  - 630  Hz  @ -9  dB/oct 

630  - 2000  Hz  @ 0.  15  gVHz 

Composite  = 25.4  a 

“rms 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 


Long,  and  Tang,  Axes 


0 

1 

36 

Hz 

@ 

0,080  gVHz 

20  — 

75 

Hz 

@ 

0. 

060  g^/Hz 

36  - 

100 

Hz 

@ 

+ 12  dB/oct 

75  - 

120 

Hz 

@ 

+ 1 

8 dB/oct 

100  - 

150 

Hz 

@ 

5.00  gVHz 

120  - 

300 

Hz 

@ 

1. 

20  gVHz 

150  - 

675 

Hz 

@ 

-9  dB/oct 

300  - 

700 

Hz 

(w 

-9 

* dB/oct 

675  - 

2000 

Hz 

@ 

0.055  g^Hz 

700  - 

2000 

Hz 

s 

0. 

10  gVHz 

Composite  s 27,8  g Composite  = 22,6  g 

rms  ^ ®rms 


Input  to  Fuel  Supply  Module  (Sheet  2 or  3) 

4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

0.  040  i /Hz 

20  - 

100 

HZ 

@ 

+9  dB/oct 

100  - 

250 

Hz 

@ 

5.00  i/Hz 

250  - 

450 

Hz 

@ 

-12  dB/oct 

450  - 

1000 

Hz 

@ 

0.  50  i/Hz 

1000  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

0.  065  i /Hz 

Composite  s 41.0 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0.  7 G's  peak# 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.  0 G's  peak 


20  Hz  @ 0. 0070  i /Hz 
20  - 180  Hz  @ +9  dB/oct 

180  - 300  Hz  @ 5.  00  ^ /Hz 

300  - 565  Hz  @ -12  dB/oct 
565  - 2000  Hz  @ 0.40  ^ /Hz 


Composite  = 42,  7 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G's  peak# 

" - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 3.7  G's  peak 


6.  Shock  Test  Criteria  (2  shocks /axis). 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Nozzle  Severance 


No  shock  tost  required. 


# Design  Criteria  Only 


P- 


I 


Input  to  Fuel  Supply  Module  (Sheet  3 of  3) 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sine  Pulse 

30  G's  peak  Amplitude  27  G's  peak  Amplitude 

150  msec  Duration  100  msec  Duration 

C.  Parachute  Deployment 


Longitudinal  Axis 

Half  Sine  Pulse 

3*  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.3  G's  peak  Amplitude 

300  msec  Duration 


i ‘ ;}»RODUCmiTY  OF  THIi 
UiClOlNAL  PAGE  IS  POOR 


i 


P.  OQ 


Input  to  Fuel  Supply  Module  OF!  Pressure  Sensor  (Sheet  I o£  5) 
1.  Acceptance  Test  Criteria  (I  min /axis) 


Radial  Axis 

20  Hz  @ 0.0019  g*/Hz 
20  - 100  Hz  @ +12  dB/Oct 
100  - 150  Hz  @ 1.25  gVHz 

150  - 715  Hz  @ -12  dB/oct 
715  - 1150  Hz  @ 0.0025  g*/HZ 
1150  - 1500  Hz  (■?  +15  dB/oct 
1500  - 2000  Hz  @ 0.010  g*/Hz 

Composite  = 12*5 


Longitudinal  Axis 

20  Hz  @ 0. 000052  g‘/Hz 
20  - 150  Hz  <§  +15  dB/oct 

150  - 250  Hz  @ 1.25  g* /Hz 
250  - 1100  Hz  @ -9  dB/oct 
1 100  - 2000  Hz  @ 0.015  g*/Hz 


Composite  a 17.8 


Tangential  Axis 

20  Hz  @ 0.00016  g*/Hz 
20  - 120  Hz  @ +15  dB/oct 

120  - 250  Hz  @ 1.  25  gVHz 
250  - 1180  Hz  @ -12  dB/oct 
1180  - 2000  Hz  @ 0.0025  g^/Hz 


rms 


Composite  s 17.  1 g 


Input  to  Fuel  Supply  Module  OFI  Pressure  Sensor  (Sheet  2 o(  5) 

2«  Lift'Off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 


Radial  Axis 

20  - 45  Hz  @ 

45  * 100  Hz  @ 
100  - 150  Hz  @ 
150  - 720  Hz  @ 
720  - 1200  Hz  @ 
1200  • 1500  Hz  @ 
1500  - 2000  Hz  @ 


Longitudinal  Aids 


0. 040  g^Hz 
■flS  dB/oct 
5.00  g*/Hz 
-12  dB/oct 
0.010  g^/Hz 
+15  dB/oct 
0. 030  g^/Hz 


20  - 
65  - 
150  - 
400  - 


65  Hz  § 0. 040  g^/Hz 
150  Hz  @ +9  dB/oct 
400  Hz  @ 0.50  g*/Hz 
775  Hz  @ -9  dB/oct 


775  - 2000  Hz  @ 0. 070  g*/Hz 


Composite  = 24.  3 g 


Composit*;  s 17.4  g 


Tangential  Axis 

20  • 58  Hz  @ 0. 040  g‘/Hz 

58  - 130  Hz  @ +18  dB/oct 
130  - 225  Hz  @ 5. 00  gVHz 
225  - 1000  Hz  @ -12  dB/oct 
1000  - 2000  Hz  @ 0.015  g^Hz 

Composite  = 31.0  g 


P-Q2 


I 


Input  to  Fuel  Supply  Module  OFI  Pressure  Sensor  (Sheet  3 of  5) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 

Radial  Axis  Longitudinal  Axis 

20  - 45  Hz-@  0.080  g^/Hz  20  - 90  Hz  @ 0. 060  g*/Hz 

45  - lOO  Hz  @ +15  dB/oct  90  - 180  Hz  @ +15  dB/oct 

100  - 150  Hz  @ 5.  00  g^/Hz  180  - 250  HZ  @ 2.00  g*/Hz 

150  - 715  Hz  @ -12  dB/oct  250  - 800  Hz  @ -9  dB/oct 

715  - 1300  Hz  @ 0.010  g^/Hz  800  - 2000  Hz  @ 0.060  g^/Hz 

1300  - 1500  Hz  @ +L5  dB/oct 

1500  - 2000  Hz  @ 0.  020  g^/Hz 

Composite  = 24.  3 Composite  = 23.  3 g^jjjg 

Tangential  Axis 

20  - 60  Hz  @ 0. 050  gVHz 

60  - 130  Hz  @ +18  dB/oct 
130  - 225  Hz  @ 5.  00  gVHz 

225  - 1070  Hz  @ -12  dB/oct 
1070  - 2000  Hz  @ 0.010  g*/Hz 

Composite  = 30.9  g^^^g 


■ It 


I 


Input  to  F*ei  Supply  Module  OFI  Pressure  Sensor  (Sheet  4 of  5) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

Radial  Axis  Longitudinal  Axis 


20  Hz  @ 0. 0075  g^/Hz 
20  - 100  Hz  @ +12  dB/oct 

100  - 150  Hz  @ 5.  00  g*/Hz 

150  - 715  Hz  @ -12  dB/oct 
715  - 1150  Hz  @ 0.010  g^/Hz 
1150  - 1500  Hz  @ +15  dB/oct 
1500  - 2000  Hz  @ 0.  040  g*/Hz 

Composite  = 25. 1 

Tangential  Axis 

20  Hz  @ 0.00066  g*/Hz 
2C  - 120  Hz  @ +15  dB/oct 

120  - 250  Hz  @ 5.  00  g*/Hz 
250  - 1180  Hz  @ -12  dB/oct 
1180  - 2000  Hz  @ 0.010  g^/Hz 

Composite  s 34.2 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 0.  7 G’s  peak# 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

# Design  Criteria  Only 


20  Hz  @ 0.00021  g*/Hz 
20  - 150  Hz  @ +15  dB/oct 

150  - 250  Hz  @ 5.00  g^/Hz 

250  - 1100  Hz  @ -9  dB/oct 
1100  - 2000  Hz  @ 0.060  g^/Hz 


Composite  = 35.7  g^^jjg 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G's  peak# 

5 - lO.Hz  @ 0.  5 G's  peak 
10  - 40  Hz  @ 3.  7 G's  peak 


B-P4 


Input  to  Fuel  Supply  Module  OFI  Pressure  Sensor  (Sheet  5 of  5) 

Shock  Test  Criteria  (2  shocks /axis) 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a toiial  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Noizle  Severance 


No  shock  test  required. 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.3  G's  peak  Amplitude 

300  msec  Duration 


I 


Input  to  Components  on  the  Hydraulic  Power  Supply  Service  Panels 
And  the  Hydraulic  Fluid  Supply  Pressure  Transducer  (Sheet  1 of  5) 


1.  Acceptance  Test  Criteria  (1  m 

Radial  Axis 

20  Hz  @0.019  gVHz 
20  - 46  Hz  @ +9  dB/oct 

46  - 105  Hz  @ 0.22  g^Hz 

105  - 250  Hz  @ +9  dB/oct 
250  - 420  Hz  @ 3.  50  g^Hz 
420  - 1200  Hz  @ -9  dB/oct 
1200  - 2000  Hz  @ 0. 16  gVHz 

Composite  s 40.  0 g 

®rms 


axis) 

Longitudinal  Axis 

20  HZ  @ 0.  0035  gVHz 
20  - 150  Hz  @ +9  dB/oct 
150  - 720  Hz  @ 1.50  gVHz 
720  - 2000  Hz  @ -9  dL  rt 

2000  Hz  @ 0.070  g“/Hz 


Composite  = 37.2  gy^j^^ 


Tangential  Axis 

20  Hz  @ 0.0075  gVHz 
20  - 150  Hz  @ +9  dB/oct 
150  - 640  Hz  @ 1.50  gVHz 
640  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  048  gVHz 


Composite  = 35.  0 


Input  to  Components  on  the  Hydraulic  Power  Supply  Service  Panels 
And  the  Hydraulic  Fluid  Supply  Pressure  Transducer  (Sheet  2 of  5) 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial 

Axis 

Longitudinal  Axis 

20  H«  @ 0.  024  g^/Hz 

20  Hz  @ 0.017  g^/Hz 

20  - 

50  Hz  @ +6  dB/oct 

20  - 155  Hz  @ +6  dB/oct 

50  - 

100  Hz  @ 0.  15  gVHz 

155  - 850  Hz  @1.00  g^/Hz 

100  - 

250  Hz  @ +12  dB/oct 

850  - 1200  Hz  @ -12  dB/oct 

250  - 

500  Hz  @ 6.00  g^/Hz 

1200  - 2000  Hz  @ 0.25  g^/Hz 

500  - 

1000  Hz  @ -9  dB/oct 

1000  - 

2000  Hz  @ 0.80  g^/Hz 

Composite  s 61.  3 g 

®rms 

Composite  s 33.  6 c 

®rms 

Tangential  Axis 


20  Hz  @ 0.  028  g*/Hz 
20  - 50  Hz  @ +3  dB/oct 

50  - 80  Hz  @ 0.  070  g*/Hz 

80  - 160  Hz  @ +12  dB/oct 

160  - 800  Hz  @ 1.20  g* /Hz 
800  - 1525  Hz  @ -9  dB/oct 
1525  - 2000  Hz  @ 0.  17  gVHz 


Composite  s 35.  1 g 


Input  to  Components  on  the  Hydraulic  Power  Supply  Service  Panels 
And  the  Hydraulic  Pluid  Supply  Pressure  Transducer  (Sheet  3 of  5) 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial 

Axis 

Longitudinal  Axis 

20  Hz  @ 0. 10  gVHz 

20  Hz  @ 0. 040  gVHz 

20  - 

50  Hz  @ +3  dB/oct 

20  - 40  Hz  @ +3  dB/oct 

50  - 

100  Hz  @ 0.  25  gVHz 

40  - 72  Hz  @ 0.  080  g^/Hz 

100  . 

225  Hz  @ +12  dB/oct 

72  - 140  Hz  @ +12  dB/oct 

225  - 

500  Hz  @ 6.00  gVHz 

140  - 850  Hz  @ 1.00  gVHz 

500  - 

1150  Hz  @ -9  dB/oct 

850  - 1200  Hz  @ -12  dB/oct 

1150  - 

2000  Hz  @ 0,  50  gVHz 

1200  - 2000  Hz  @ 0.  24  g^Hz 

Composite  = 59.9  Composite  ^ 33.5  g^^j^g 


Tangential  Axis 


20 

Hz 

@ 

0. 

053  g^Hz 

20  - 

30 

Hz 

@ 

+3 

i dB/oct 

30  - 

85 

Hz 

@ 

0. 

080  gVHz 

85  - 

165 

Hz 

@ 

+ 12  dB/oct 

165  - 

800 

Hz 

@ 

1. 

10  gVHz 

800  - 

1550 

Hz 

@ 

-•5 

1 dB/oct 

1550  - 

2000 

Hz 

@ 

0. 

15  gVHz 

Composite 

= 

33.6  g 

®rmj 

REPROi)UCIBILnY  OF  THE 
ORiOtNAL  PAGE  IS  POOR 


B-Q8 
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Input  to  Components  on  the  Hydraulic  Power  Supply  Service  Panels 
and  the  Hydraulic  Fluid  Supply  Pressure  Transducer  (Sheet  4 of  5) 

. Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0.  075  i /Hz 
20  - 46  Hz  @ +9  dB/oct 

46  - 105  Hz  @ 0.  90  g'  /Hz 

105  - 250  Hz  @ +9  dB/oct 

250  - 420  Hz  @ 14.  00  i /Hz 
420  - 1200  Hz  @ -9  dB/oct 
i?.no  - 2000  Hz  @ 0.  65  i ! Hz 

Composite  = 80.  0 

Tangential  Axis 

20  Hz  @ 0.  030  i /Hz 
20  - 150  Hz  @ +9  dB/oct 

150  - 640  Hz  @ 6.  00  ^ /Hz 

640  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  19  r /Hz 

Composite  = 70.0  g 

^ “rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5-  5 Hz  @ 0.  7 C'3  pealo: 

5 - 10  Hz  @ 0.  7 G's  peak 

10  - 40  Hz  1.  0 G's  peak 


Longitudinal  Axis 

20  Hz  @ 0.  014  f /Hz 
20  - 150  Hz  @ +9  dB/oct 

150  - 720  Hz  @ 6.00  i iHz 

720  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.28  i iHz 


Composite  = 74.4 


Lattsral  Axes 

2 5 Hz  W;  2.  0 G's  peak* 

5 - 10  Hz  0.  5 G's  peak 

10  - 40  Hz  3.  7 G's  peak 


* Design  Criteria  Only 


I 


Inputto  Components  on  the  Hydraulic  Power  Supply  Service  Panels 
and  the  Hydraulic  Fluid  Supply  Pressure  Transducer  (Sheet  5 of  5) 

6*  Shock  Test  Criteria  (2  shocks /axis) 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
Ordnance. 

A.  Nozzle  Severance 

No  shock  test  required. 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G*s  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.3  G's  peak  Am^  .lude 

300  msec  Duration 


I 

P-  100 
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i 


Input  to  the  SRB  Actuator  Assembly  (No**le  Attach)  (Sheet  1 of  2) 

Acceptance  Test  Criteria  (1  min/axis) 

20  Hz  @ 0.  0095  gVHz 
20  - 800  Hz  @ +3  dB/oct 
800  - 1200  Hz  @ 0.  38  gVHz 
1200  - 2000  Hz  @ >6  dB/oct 
2000  Hz  @ 0.  14  ^VHz 

Composite  s 21.  8 g 

“rms 


Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 
axis) 


20  Hz  @ 0.  038  gVHz 
20  - 800  Hz  @ +3  dB/oct 
800  - 1200  Hz  @ 1.50  g*/Hz 
1200  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  55  g*/Hz 

Composite  s 43.  6 g 

tms 

Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.0073  gVHz 
20  - 70  Hz  @ +12  dB/oct 

70  - 200  Hz  @ 1.  10  gVHz 
200  - 650  Hz  @ -15  dB/oct 
650  - 1400  Hz  @ 0.  0030  gVHz 
1400  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0015  gVHz 

Composite  s 14.  7 g 

®rms 

Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 0.  7 G's  peak* 

5 - 10  Hz  f!?  0.  7 G's  peak 

10  - 40  Hz  ® 1.0  G's  peak 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  019  g^Hz 
20  - 50  Hz  @ +6  dB/oct 

50  * 1400  Hz  @ 0.  12  gVHz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @0.041  gVHz 


Composite  ~ 14.4  a 

*rms 


Lateral  Axes 

2 - 5 Hz  @ 2.0  G's  peak* 

5-10  Hz  @ 0.  5 G's  peak 
10  - 40  Hz  w 3.  7 G's  peak 


Design  Criteria  Only 


Input  to  the  SRB  Actuator  Assembly  (Nozzle  Attach)  (Sheet  2 of  2) 

5.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Nozzle  Severance 

50  Hz  @ 938  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 3.  750  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 150,000  G's  peak 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
3.  1 G's  peak  Amplitude 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.  3 G's  peak  Amplitude 

300  msec  Duration 


B-  102 
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Input  to  the  SRB  Actuator  Assembly  (Aft  Skirt  Attach)  (Sheet  1 of  3) 


1.  Acceptance  Test  Criteria  (1  min /axis) 


Radial 

Axis 

20 

Hz 

@ 

0.013  gVHz 

20  - 

37 

Hz 

@ 

46  dB/oct 

37  - 

225 

Hz 

@ 

0. 045  g*/Hz 

225  - 

385 

Hz 

@ 

-9  dB/oct 

385  - 

800 

Hz 

@ 

0.0090  g*/Hz 

800  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

0. 0015  g*/Hz 

Composite  a 4. 5 s 

*rms 


Long,  and  Tang.  Axes 

2d  Hz  @ 0. 0038  gVHz 
20  - 57  Hz  @ +6  dB/oct 

57  . 800  Hz  @ 0. 030  g VHz 
800  - 2000  HZ  @ .6  dB/oct 

2000  Hz  @ 0. 0048  g^/Hz 


Composite  s 6.  1 g 

^ *rms 


2.  Lift.off  Random  Vibration  Criteria  (50  sec  plus  10  sec/misSion  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.014  gVHz  . 
20  . 35  Hz  @ +6  dB/oct 

35  - 200  Hz  @ 0.  043  g*/Hz 
200  - 280  Hz  @ -12  dB/oct 
280  - 1200  Hz  @ 0.010  gVHz 
1200  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  0062  g VHz 

Composite  a 5.  0 g 

®rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.016  gVHz 
20  - 30  Hz  @ 43  dB/oct 

30  - 1000  Hz  @ 0.024  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.012  g*/Hz 


Composite  a 6.  3 g 

*rms 


3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  • 200  Hz  @ 0.  068  gVHz 
200  - 360  Hz  @ -12  dB/oct 
360  - 1000  Hz  @ 0.0068  g*/Hz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0034  g'/Hz 

Composite  a 5. 0 g 

"rms 


Long,  and  Tang.  Axes 

20  - 800  Hz  @ 0. 022  g VHz 
800  • 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0088  gVHz 


Composite  a 5.  8 g 

®rms 


E-  10-< 


f 


Input  to  the  SRB  Actuator  Assembly  (Aft  Skirt  Attach)  (Sheet  2 of  3) 

4*  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  052  gVHz 

20  Hz  @ 0.015  gVHz 

20  - 37  Hz  @ 4-6  dB/oct 

20  - 57  Hz  @ +6  dB/oct 

37  - 225  Hz  @ 0. 18  gVHz 

57  - 800  Hz  @ 0. 12  g*/Hz 

225  - 385  Hz  @ -9  dB/oct 

800  - 2000  Hz  @ -6  dB/oct 

385  - 800  Hz  @ 0. 036  gVHz 

2000  Hz  @ 0.019  gVHz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0058  gVHz 

Composite  s 9.0  e 

®rms 

Composite  = 12.2 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

Lateral  Axes 

3.5-  5 Hz  @ 0.7  G's  peak* 

2 - 5 Hz  @ 2.0  G'S  peak* 

5 - 10  Hz  @ 0.7  G's  peak 

5 - 10  Hz  @ 0.5  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 

10  - 40  Hz  @ 3.  7 G's  peak 

* Design  Criteria  Only 

P-104 
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tepttt  to  the  SRB  Acutator  Assembly  (Aft  Skirt  Attach)  (Sheet  3 of  3) 
6*  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Ordnance 


See  Input  to  the  SRB  Actuator  Assembly  (Nozzle  Attach) 

B.  Water  Landing 

Longitudinal  Axis  Latered  Axes 


Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C..  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

2.3  G's  peak  Amplitude 

300  msec  Duration 


B-  lOS 


Input  to  the  DBM-54  Camera  and  Electronic  Timer  (Sheet  1 of  5) 
Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis  Longitudinal  Axis 


20  Hz  @ 0.023  g‘/Hz 
20  - 50  Hz  @ 4-12  dB/oct 

50  - 100  Hz  @ 0.90  g*/Hz 

100  - 180  Hz  @ -3  dB/oct 

180  - 600  Hz  @ 0. 50  g*/Hz 

600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  0040  g*/Hz 


20  Hz  @ 0.0050  g*/Hz 
20  - 140  Hz  @ +3  dB/oct 

140  - 600  Hz  @ 0.035  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00095  gVHz 


Composite  = 20.  3 g^^^  Composite  = 5.  3 g^^^ 


Tangential  Axis 

20  Hz  @ 0.  0075  gVHz 
20  - 50  Hz  @ +9  dB/oct 

50  - 90  Hz  @ 0. 12  gVHz 

90  - 216  Hz  @ -12  dB/oct 
216  - 1000  Hz  @ 0.0035  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.00088  g^Hz 

Composite  = 3.7 


B-  lOh 


Input  to  the  DBM -54  Camera  and  Electronic  Timer  (Sheet  2 of  5) 


2*  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  aids) 


Radial  Axis 

20  Hz  @ 0.  013  gVHz 
20  - 50  Hz  @ +9  dB/oct 

50  - 85  Hz  @ 0.  20  gVHz 

85  - 140  Hz  @ -3  dB/oct 

140  - 600  Hz  @ 0.  12  gVHz 
600  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ C*  0010  gVHz 

Composite  s 9*  8 g 

“rms 


Longitudinal  Axis 

20  Hz  @ 0. 0038  gVHz 
20  - 70  Hz  @ +9  dB/oct 

70  - 120  Hz  @ 0, 16  gVHz 

120  - 145  Hz  @ -9  dB/oct 

145  - 600  Hz  @ 0.090  gVHz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0082  gVHz 

Composite  = 9,  6 g 

rms 


Tangential  Axis 

20  Hz  @ 0.  020  gVHz 
20  - 50  Hz  @ +9  dB/oct 

50  - 100  Hz  @ 0.  30  gVHz 
100-  310  Hz  @ -9  dB/oct 
310  - 1000  Hz  @ 0.  0090  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.  0045  g^/Hz 

Composite  a 6.  7 g 

®rms 


REPRODUCIBiLiTy  OP  THE 
ORKatNAL  PAGE  IS  POOR 


Input  to  the  DBM-54  Camera  and  Electonlc  Timer  (Sheet  3 of  5) 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  Ha  0 0.016  gVHz  ' 
20  - 50  Hz  @ +9  dB/oct 

50  - 600  Hz  @ 0.25  g* /Hz 
600  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0021  gVHz 

Composite  s 13.  8 

Tangential  Axis 

20  Hz  @0*016  gVHz 
20  - 50  Hz  @ +9  dB/oct 

50  - 80  Hz  @ 0.  25  gVHz 

80  - 380  Hz  @ -6  dB/oct 
380  - 1000  Hz  @ 0.010  gVHz 
1000  - 2000  Hz  @ -3  dB/oct 

2000  Hz  @ 0.0051  gVHz 

Composite  = 6.  3 g 


Longitudinal  Axis 

20  Hz  @ 0. 0026  gVHz 
20  - 70  Hz  @ +9  dB/oct 

70  - 600  Hz  @ 0. 10  g*/Hz 
600  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0091  gVHz 

Composite  * 9.  8 g^^g 


Input  to  the  DBM>54  Camera  and  Electronic  Timer  (Sheet  4 of  5) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 


20 

Hz 

@ 

0 

. 093  gVHz 

20 

- 50 

Hz 

+12  dB/oct 

50 

- 100 

Hz 

@ 

3 

, 60  g*/Hz 

100 

- 180 

Hz 

- 

3 dB/oct 

180 

- 600 

Hz 

@ 

2 

, 00  g*/Hz 

600 

. 2000 

Hz 

- 

12  dB/oct 

2000 

Hz 

@ 

0 

.016  gVHz 

Composite  a 40,  7 g 

rni  s 


ijongitudinal  Axis 

20  Hz  @ 0. 020  gVHz 
20  - 140  Hz  @ +3  dB/oct 
140  - 600  Hz  @ 0. 14  g^/Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0038  g^/Hz 


Composite  a 10,  6 g 

®rm  s 


Tangential  Axis 


20 

Hz 

@ 

0.  030  gVHz 

20 

- 50 

Hz 

@ 

+9  dB/oct 

50 

- 90 

Hz 

@ 

0,46  g*/Hz 

90 

- 216 

Hz 

@ 

-12  dB/oct 

216 

- 1000 

Hz 

@ 

0,014  gVHz 

1000 

- 2000 

Hz 

@ 

-6  dB/o-'  . 

2000 

Hz 

@ 

0,  0035  g^/Hz 

Composite 

a 7,4  g 

®rms 

B-  109 


I 


Input  to  the  DBM-54  Camera 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 ttz  @ 1.0  G's  peak* 
5 - 40  Hz  @ 1.  0 G’s  peak 


and  Electronic  Timer  (Sheet  5 of  5) 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak* 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.7  G's  peak 


6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 


50  Hz  @ 12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 1,875  G's  peak 


B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3. 1 G’s  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 


B-  no 


Input  to  the  Frustum  Recovery  Beacon  (Sheet  1 of  3) 


1*  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

20  - 40  Hz  @ 0. 032  gVHz 

40  - 50  Hz  @ -6  dB/oct 

50  - 600  Hz  @ 0.  021  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.00058  g^/Hz 

Composite  = 4.  3 8j.jyjg 


Long,  and  Tang.  Axes 

20  - 800  Hz  @ 0.0082  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  ^ 0.  00052  gVHz 


Composite  s 3.  0 g 

rms 


2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.017  gVHz 
20  - 28  Hz  @ +3  dB/oct 

28  - 800  Hz  @ 0.  023  g^Hz 
800  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  00069  gVHz 

Composite  = 5.0  e 

®rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.011  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 900  Hz  @ 0.  022  gVHz 
900  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  00090  gVHz 

Composite  = 5,  0 g 

rms 


3s  Boost  Raitdom  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial  Axis 

20  - 120  Hz  @ 0.012  gVHz 
120  - 180  Hz  @ +9  dB/oct 
180  - 800  Hz  @ 0.  039  gVHz 
800  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0010  gVHz 


Composite  s 6.0  g 

rms 


Long,  and  Tang.  Axes 

20  Hz  @ 0.0028  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 120  Hz  (®  0.0051  gVHz 
120  - 180  Hz  @ +9  dB/oct 

180  - 1100  Hz  @ 0.020  gVHz 
1100  - 2000  Hz  @ -12  dB/oct 
2000  Hz  ® 0.0023  gVHz 

Composite  = 5.  0 g 

^rms 
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Input  to  the  Frustum  Recovery  Beacon  (Sheet  2 of  3) 

4»  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec /mission  in 
each  axis) 


Radial  Axis 

20  - 40  Hz  @ 0. 13  gVHz 

40  - 50  Hz  @ -6  dB/oct 

50  - 600  Hz  @ 0. 085  g^Hz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0023  g*/Hz 


Long,  and  Tang*  Axes 

20  - 800  Hz  @ 0.033  gVHz 

800  - 2000  Hz  @ -9  dB/oct 

2000  HZ  @ 0.0021  gVHz 


Composite  * 8. 6 


Composite  a 6. 1 g^j^^g 


5. Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 0.  7 G's  peak* 
5 - 10  Hz  @ 0.7  G's  peak 

10  - 40  Hz  @ 1.0  G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 G's  peak* 
5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 4.3  G's  peak 


* Design  Criteria  Only 


B-  112 


Input  to  the  Frustum  Recovery  Beacon  (Sheet  3 of  3) 


6*  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Forward  Skirt/Frustum  Separation 

50  Hz  @94  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 375  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 15,000  G's  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 


Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 


Half  Sine  Pulse 
15  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

0.  8 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

8.  1 G's  peak  Amplitude 

300  msec  Duration 


B- 1 n 


Input  to  the  Forward  Skirt  Beacon  Transmitter  (Sheet  I of  3) 


Acceptance  Test  Criteria  (I  miix/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0. 0025  g*/Hz 
20  - 400  Hz  @ +3  dB/oct 
400  - 800  Hz  @ 0.  050  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  HZ  @ 0.0032  g*/Hz 

20  Hz  @ 0.0040  g*/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.020  g*/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0050  g^/Hz 

Composite  *6.8 

Composite  *5.4  gj.^g 

Lift-off  Random  Vibration  Criteria 
each  axis) 

(50  sec  plus  10  sec /mission  in 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.  0072  g*/Hz 
20  - 150  Hz  @ +3  dB/oct 

150-  310  Hz  @ 0.054  gVHZ 

310  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0.  090  g*/Hz 

800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0058  g^/Hz 

20  Hz  @ 0.012  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.060  gVHz 

150  - 180  Hz  @ -6  dB/oct 

180  - 1000  Hz  @ 0.040  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.010  gVHz 

Composite  * 9.2  g^jj^g 

Composite  *7.8  g^^g 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 


Radial 

.Axis 

20 

Hz 

@ 

O 

O 

• 

o 

20  - 

400 

Hz 

@ 

+3  dB/oct 

400  - 

800 

Hz 

0.  20  gVHz 

800  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

0.013  gVHz 

Com 

posite 

= 13.  7 g 

®rmi 

Long,  and  Tang*  Axes 

20  Hz  @ 0.016  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.080  g“/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  <a  0.020  gVHz 

Composite  = 10.8 
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Input  to  the  Forward  Skirt  Beacon  Transmitter  (Sheet  2 of  3) 


4,  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

20  Ha  @ 0.  050  g*/Hz 
20  - 100  Ha  @ +3  dB/oct 

100  - 200  Hz  @ 0.  25  gVHa 
200  - 260  Ha  @ -6  dB/oct 

260  - 600  Ha  @ 0.  15  gVHa 
600  - 2000  Ha  @ -9  dB/oct 

2000  Ha  @ 0.  0041  gVHa 

Composite  = 11.9  g 

rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Ha  @ 1.0  G's  peak* 

5 - 40  Ha  @ 1.  0 G's  peak 


* Design  Criteria  Only 


Long,  and  Tang.  Axes 


20 

Ha 

@ 

0.060  gVHa 

20  - 

100 

Ha 

@ 

+3  dB/oct 

100  - 

150 

Hz 

@ 

0.  30  gVHa 

150  - 

235 

Ha 

@ 

-12  dB/oct 

235  - 

800 

Ha 

@ 

0.050  g*/Ha_ 

800  - 

2000 

Ha 

@ 

-6  dB/oct 

2000 

Ha 

0.0080  gVHa 

Composite 

- 9. 6 g ^ 
®rms 

Lateral  Axes 

2 - 5 Ha  @ 1.7  G's  peak* 

5 - 10  Ha  @ 0.6  G's  peak 
10  - 40  Ha  @ 1.7  G's  peak 
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Input  to  the  Forward  Skirt  Beacon  Transmitter  (Sheet  3 of  3) 

6«  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a totad  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Forward  Skirt/Frustum  Separation 

50  Hz  @ 12  G'^:^eak 

50  - 100  Hz  @ +12  dB/oct 

100  Hz  @47  G's  peak 
100  - 4»000  Hz  @ +6  dB/oct 

4.000  - 10,000  Hz  @ 1,875  G's  peak 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 
Longitudinal  Axis 

Half  Sine  Pulse 

3. 1 G's  peak  Amplitude 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


B-  116 
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Input  to  the  Rate  Gyro  (Sheet  I of  3) 
1*  Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20  Hz  ^ 0.  0025  gVHz 
20  - 400  Hz  @ +3  dB/oct 

400  - 800  Hz  @ 0.050  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0032  gVHz 

20  Hz  @ 0.0040  g*/Hz 
20-  lOO  Hz  @ +3  dB/oct 
100  - 1000  Hz  @ 0.020  gVHi 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0050  gVHz 

Composite  = 6.  8 

Composite  = 5.4 

2,  Lift-Off  Random  Vibration  Criteria  (50  sec  plus  10  sec/mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0072  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150-  310  Hi  @ 0.054  gVHz 

310  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0.  090  gVHz 
800  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0058  gVHz 

20  Hz  @ 0.012  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.060  gVHi 
150  - 180  Hz  @ -6  dB/oct 

180  - 1000  Hz  @ 0.040  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.010  jVHz 

Composite  = 9.  2 g 

®rms 

Composite  = 7.  8 

3.  Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @0.010  gVHz 
20  - 400  Hz  @ +3  dB/oct 
400  - 800  Hz  @ 0.  20  g*/Hz 
800  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.013  gVHz 

20  Hz  @ 0.016  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 1000  Hz  @ 0.080  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.020  gVHz 

Composite  s 13.  7 g 

®rms 

Composite  = 10.  8 g 

^ ®rms 

B-  n 7 
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Input  to  the  Rate  Gyro  (Sheet  2 of  3) 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 


each  axis) 

Radial  Axis 

20  Hz  @ 0.050  gVHz 
20  - 100  Hz  @ +3  dB/oct 

lOO  - 200  Hz  @ 0.  25  gVHz 
200  - 258  Hz  @ -6  dB/oct 
258  - 600  Hz  @ 0. 15  gVHz 
600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0041  g*/Hz 

Composite  » 1 1.  9 g 

®rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ 1.  0 G's  peak^ 

5 - 40  Hz  @ 1.0  G's  peak 


* Design  Criteria  Only 


Long,  and  Tang.  Axes 

20  Hz  @ 0.060  gVHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.30  g*/Hz 

150  - 235  Hz  @ -12  dB/oct 
235  - 800  Hz  @ 0.050  g*/Hz 
800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0080  gVHz 

Composite  » 9. 6 g 

*rms 


Lateral  Axes 

2 - 5 Hz  @ 1.7  G's  peak*** 

5 - 10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.7  G's  peak 


B-  1 IS 
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Input  to  the  Rate  Gyro  (Sheet  3 of  3) 

6*  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Ordnance 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


No  shock  test  required. 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3. 1 G's  peak  Amplitude 

300  msec  Duration 


B-  n-3 


’m 


Input  to  the  Separation  Motor  DFI  Presiure  Sensor  (Sheet  I of  2) 

I.  Acceptance  Test  Criteria  (1  min /axis) 


20 

Hz 

0. 0042  g*/Hz 

1 

o 

CM 

32 

Hz 

+3  dB/oct 

32 

Hz 

@ 

0.0065  g*/Hz 

32  - 

55 

Hz 

@ 

+6  dB/oct 

55  - 

200 

Hz 

@ 

0.019  gVHz 

200  - 

315 

Hz 

@ 

+9  dB/oct 

315  - 

1000 

Hz 

@ 

0.075  gVHz 

1000  - 

2000 

Hz 

@ 

—3  dB  / oc  t 

2000 

Hz 

@ 

0.038  g’7Hz 

Composite 

s 10.  5 g 

®rms 

2.  Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 


each 

axis) 

20 

Hz 

@ 

0.017  gVHz 

20  - 

32 

Hz 

@ 

+3  dB/oct 

32 

Hz 

@ 

0.  026  g’7Hz 

32  - 

55 

Hz 

@ 

+6  dB/oct 

55  - 

200 

Hz 

@ 

0.077  gVHz 

200  - 

315 

Hz 

@ 

+9  dB/oct 

315  - 

1000 

Hz 

@ 

0.  30  g*/Hz 

1000  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.  15  gVHz 

Composite 

21.  1 g 

®rm 

3.  Bov.3t  Random  Vibration  Criteria  (80  sec  plus  40  sec/mission  in 
each  axis) 

20  - 800  Hz  0.  12  gVHz 
800  - 2000  Hz  -3  dB/oct 

2000  Hz  @ 0.048  g*/Hz 


Composite  = 13.5 

4.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 

N/A 
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Input  to  the  Separation  Motor  DFI  Pressure  Sensor  (Sheet  2 of  2) 


5,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 0.  7 G's  peak* 
5 -10  Hz  @ 0,  7 G's  peak 

10  • 40  Hz  @ 1.0  G's  peak 

6,  Shock  Test  Criteria 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 G's  peak* 
5 - 10  Hz  @ 0.5  G's  peak 
10  - 40  Hz  @ 4.3  G's  peak 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 


A.  Ordnance 


50  Hz  @ 24  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 94  G's  peak 
100  - 4|000  Hz  @ +6  dB/oct 
4.000  » 10.000  Hz  @ 3.  750  G's  peak 

B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 
Lori;;itudinal  Axis 


Lateral  Axes 


Half  Sine  Pulse 

3. 1 G's  peak  Amplitude 

300  rrsec  Duration 

* Design  Criteria  Only 


Half  Sine  Pulse 
8.  G's  peak  Amplitude 
300  msec  Duration 


B-  12  1 


Input  to  Separation  Instrumentation  Package  (Sheet  1 of  3) 
Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0025  gVHz 
20  - 400  Hz  @ +3  dB/oct 
400  - 1000  Hz  @ 0.050  gVHz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.012  gVHz 

20  Hz  @ 0.0040  gVHz 
20  - 70  HZ  @ +6  dB/oct 

70  - 150  Hz  @ 0.050  gVHz 

150  - 220  Hz  @ -6  dB/oct 

220  - 1500  Hz  @ 0.022  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.012  gVHz 

Composite  = 8.0  g 

rms 

Composite  = 6,  7 g , 

®rms 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.0072  gVHz 
20  - 150  Hz  @ +3  dB/oct 

150-  310  Hz  @ 0.054  gVHz 

310  - 400  Hz  @ +6  dB/oct 

400  - 800  Hz  @ 0.  090  g*/Hz 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @0.014  gVHz 

20  Hz  @ 0.012  gVHz 
20  - 70  Hz  @ +6  dB/oct 

70  - 150  Hz  @ 0.  15  gVHz 

150  - 370  Hz  @ -6  dB/oct 

370  - 1500  Hz  @ 0.046  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.025  gVHz 

Composite  = 9.9  g^^^ 

Composite  = 10.  1 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.010  gVHz 
20  - 400  Hz  @ +3  dB/oct 
400  - 1000  Hz  @ 0.20  g^Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.050  gVHz 

20  Hz  @ 0.016  gVHz 
20  - 70  Hz  @ +6  dB/oct 

70  - 150  Hz  @ 0.20  gVHz 

150  - 220  Hz  @ -6  dB/oct 

220  - 1500  Hz  @ 0.090  gVHz 
1500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.050  gVHz 

Composite  = 16.  1 g 

“rm  s 

Composite  = !3.4  g 

^ ®rms 

Input  to  Separation  Instrumentation  Package  (Sheet  2 of  3) 

4*  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  050  gVHz 
20  - 100  Hz  @+3  dB/oct 

100  - 200  Hz  @ 0.  25  g*/Hz 
200  - 258  Hz  @ -6  dB/oct 
258  - 600  Hz  @ 0.  15  g^Hz 
600  - 1028  Hz  @ -9  dB/oct 
1028  - 2000  Hz  @ 0.  030  gVHz 

Composite  s 12.  6 g 

®rms 

5.  Vehicle  Dynamics  Criteria 
Longitudinal  Axis 


Long,  and  Tang.  Axes 

20  Hz  @ 0. 052  gVHz 
20  - 100  Hz  @ +5  dB/oct 

100  - 150  Hz  @ 0.75  gVHz 
150  - 258  Hz  @ -15  dB/oct 
258  - 800  Hz  @ 0.050  gVHz 
800  - 943  Hz  @ -6  dB/oct 
943  - 2000  Hz  @ 0. 036  gVHz 

Composite  = 12.  7 


Lateral  Axes 


3,  5 - 5 Ha  @ 1.  0 G's  peak*  2 - 5 Hz  @ 1.  7 G’s  peak* 

5 - 40  Hz  @ 1.  0 G's  peak  5 - 10  Hz  @ 0.6  G's  peak 

10  - 40  Hz  @ 1.7  G's  peak, 

* Design  Criteria  Only 


B.  123 
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Input  to  Separation  Instrumentation  Package  (Sheet  3 of  3) 

6*  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  EX/SRB  Separation 

50  Hz  @ 12  G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 47  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 1,875  G's  peak 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudined.  Axis 

Half  Sine  Pulse 
3.  1 G's  peak  Amplitude 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


- 1 2 4 


Input  to  the  Barometric  Altitude  Switch  (Sheet  I of  3) 


Acceptance  Test  Criteria  (1  min/axis) 


Radial  Axis 

Long,  and  Tang.  Axes 

20  - 60  Hz  @ 0.012  gVHz 

60  - 163  Hz  @ +3  dB/oct 

163  - 340  Hz  @ 0.  032  gVHz 

340  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00095  gVHz 

20  Hz  @ 0.  00070  gVH! 
20  - 40  Hz  @ +3  dB/oct 

40  - 120  Hz  @ 0.0014  gVHz 

120  - 200  Hz  @ +9  dB/oct 
200  - 1400  Hz  @ 0.  0075  g*/Hz 
1400  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0018  g*/Hz 

Composite  s 4. 2 g 

rms 

Composite  s 3.  4 g 

®rms 

Lift-off  Random  Vibration  Criteria  (50  sec  plus  10  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  Hz  @ 0.017  gVHz 
20  - 50  Hz  @ +3  dB/oct 

50  - 700  Hz  @ 0.  040  gVHz 

700  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.  00069  gVHz 

20  Hz  @ 0.011  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 1400  Hz  @ 0.022  g^Hz 
1400  - 2000  Hz  @ -12  dB/oct 

2000  Hz  @ 0.0053  gVHz 

Composite  = 6.  0 g 

®rms 

Composite  = 6.  0 g 

®rms 

Boost  Random  Vibration  Criteria  (80  sec  plus  40  sec /mission  in 
each  axis) 

Radial  Axis 

Long,  and  Tang.  Axes 

20  - 120  Hz  @ 0.  0083  gVHz 

120  - 230  Hz  @ +9  dB/oct 
230  - 670  Hz  @ 0.054  gVHz 
670  - 2000  Hz  (®  -12  dB/oct 

2000  Hz  dy  0.00069  g^/Hz 

20  Hz  (®  0.0028  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 120  Hz  (®  0.0056  gVHz 
120  - 200  Hz  +9  dB/oct 
200  - 1400  Hz  ® 0.030  g*/Hz 
1400  - 2000  Hz  (a  -12  dB/oct 

2000  Hz  & 0.0070  gVHz 

Composite  = 6.  3 g 

' rms 

Composite  = 6.  9 g 

®rms 

P. 


Input  to  the  Barometric  Altitude  Switch  (Sheet  2 of  3) 

4*  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  > 60  Hz  @ 0.  048  gVHz 

60  - 163  Hz  @ •(•3  dB/oct 

163  - 340  Hz  @ 0. 13  g* /Hz 
340  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0038  g*/Hz 

Composite  s 8.4  g 

“rms 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.  5 - 5 Hz  @ O.Y  G's  peak# 

5 • 10  Hz  @ 0.7  G'S  peak 

10  - 40  Hz  @ 1.0  G's  peak 

# Design  Criteria  Only 


Long,  and  Tang.  Axes 

20  - 1400  Hz  @ 0.016  gVHz 
1400  - 2000  Hz  @ -12  dB/oct 
2000  Hz  @ 0.0039  gVHz 


Comoosite  - 5.Z  a 

“rms 


Lateral  Axes 

2 - 5 Hz  @ 4^  G's  peak# 
5 - 10  Hz  @ 0.5  G's  peak 
10-40  Hz  @4.3  G's  peak 


RtyRODUCIBILrrY  OP  THE 
PAftR  IS  POOR 


lapttt  to  the  Barometric  Altitude  Switch  (Sheet  3 of  3) 


6*  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

At  Forward  Skirt/Frustum  Separation 

50  Hz  @ G's  peak 
50  - 100  Hz  @•('12  dB/oct 

100  Hz  @ 47  G's  peak 
100  - 4. 000  HZ  @ f6  dB/oct 
4,000  - 10,000  Hz  @1.875  G's  peak 

B.  Water  Landing- 

Longitudinal  Axis 

Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 
0.  8 G's  peak  Amplitude 
300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
15  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

8. 1 G's  peak  Amplitude 

300  msec  Duration 


B.  127 


Input  to  the  SRB  Connectors^  (Sheet  1 ot  3) 

1.  Acceptance  Test  Criteria  (1  min/axis) 

20  Hz  @ 0.  ?5  gVHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  HZ  @ 1.50  gVHz 

60  - 73  Hz  @ -6  dB/oct 

73  - 97  HZ  @ 1.  00  gVHz 

97  - 120  Hz  @ +12  dB/oct 
120  - 200  Hz  @ 2. 28  gVHz 
200  - 235  Hz  @ -15  dB/oct 
235  —660  Hz  @ 1.00  gVHz 
660  - 1050  Hz  @ -9  dB/oct 
1050  - 1400  Hz  @ 0.25  g^Hz 
1400  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  082  gVHz 

Composite  s 34.1  g 

^ *rms 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in  each 

axis) 


20  Hz 

20  - 

40  Hz 

40  - 

60  Hz 

60  - 

108  Hz 

108  - 

168  Hz 

168  - 

180  Hz 

180  - 

530  Hz 

530  - 

800  Hz 

800  - 

1200  Hz 

1200  - 

2000  Hz 

2000  Hz 

@ 0.22  gVHz 
@ +3  dB/oct 
@ 0.  44  gVHz 
@ +3  dB/oct 
@ 0.  80  gVHz 
@ +9  dB/oct 
@ 1.00  gVHz 
@ +3  dB/oct 
@ 1.  50  gVHz 
@ -6  dB/oct 
@ 0.  55  gVHz 


Composite  s 46.  0 g 

®rms 


^ These  random  vibration  criteria  represent  an  envelope  of  the  applicable 
zonal  criteria.  These  criteria  are  inputs  to  components  having 
attached  connectors;  therefore,  the  test  setups  should  include 
component  dynamic  simulations. 


B-  12  8 


Input  to  the  SRB  Connectors  (Sheet  2 of  3) 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  aixis) 


20 

Hz 

@ 

3.00 

g*/Hz 

20  - 

40 

Hz 

@ 

+3  dB/oct 

40  • 

60 

Ha 

@ 

6.00 

sVHz 

60  - 

73 

Hz 

@ 

-6  dB/oct 

73  - 

97 

Hz 

@ 

4.  00 

gVHz 

97  - 

120 

Hz 

@ 

+ 12  dB/oct 

120  - 

200 

Hz 

@ 

9.  12 

gVHz 

200  - 

235 

Hz 

@ 

-15  dB/oct 

235  - 

660 

Hz 

@ 

4.  00 

gVHz 

660  - 

1050 

Hz 

@ 

-9  dB/oct 

1050  - 

1400 

Hz 

@ 

1.00 

gVHz 

1400  - 

2000 

Hz 

@ 

-9  dB/oct 

2000 

Hz 

@ 

0.33 

gVHz 

Com] 

posite 

= 68. 

• 3 g 
®rm 

4.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.  5 - 5 Hz  @ 1.  0 G's  peak>!'  2 - 5 Hz  @ 4.  3 G's  peak* 

5 - 40  Hz  @ 1,0  G's  peak  5-10  Hz  @ 0.  6 G*s  peak 

10-40  Hz  @ 4,  3 G's  peak 

* Design  Criteria  Only 


I 


•1 


Input  to  the  SRB  Connectors  (Sheet  3 of  3) 

5»  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance* 


A.  Forward  Skirt/Frustum  Separation 


50  Hz  @ 188  G*s  peak  / 

50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 750  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 
4,000  - 10,000  Hz  @ 30,  000  Gia_peak 

B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
50  G's  peak  Amplitude 
50  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

500  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
27  G's  peak  Amplitude 
100  msec  Duration 


Laterad  Axes 

Half  Sine  Pulse 

8. 1 G's  peak  Amplitude 

300  msec  Duration 


B-130 


^ • 


I 


Input  to  the  SUM  Safe  and  Arm  Device  (Sheet  1 of  2) 

1.  Acceptance  Test  Criteria  (1  min/axis) 

20  - 50  Hz  @ 0,  0050  g“/Hz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0,015  g^/Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  00095  gVHz 

Composite  = 3.4  g 

®rms 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in 

each  axis) 

20  - 50  H^  @ 0.  020  gVHz 

50  - 150  Hz  @ +3  dB/oct 

150  - 500  Hz  @ 0.  060  g^/Hz 
500  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0038  g^/Hz 

Composite  = 6.  9 s 

rms 

3.  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 

each  axis) 

20  Hz  @ 0.00  30  gVHz 
20  - 200  Hz  @ +3  dB/oct 
200  - 650  Hz  @ 0.  030  gVHz 
650  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  0010  g^/Hz 


Composite  = 5.  n g 

rms 

4,  Vehicle  Dynamics  Criteria 


Longitudinal  Axis 


Lateral  Axes 


3.  5 - 5 Hz  @ 1,0  G's  peak*'' 
5 - 40  Hz  @ 1.  0 G's  peak 


* Design  Criteria  Only 


2 “ 5 Hz  @ 1.7  G*s  peak^-' 

5-10  Hz  @ 0.6  G's  peak 
10  - 40  Hz  @ 1.  7 G's  peak 


P - ! ! 


I 


Input  to  the  SRM  Safe  and  Arm  Device  (Sheet  2 of  2) 

5.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in  each 
axis  (one  in  each  direction  or  equivalent)  for  a total  of  six  shocks 
per  mission  by  mechanical  methods  or  one  shock  per  mission  by 
ordnance. 

A.  Ordnance  Shock 

No  shock  test  required. 

B.  Water  Landing 

Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C»  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude  7.  3 G's  peak  Amplitude 

300  msec  Duration  300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Dur.atio.n- 

Lateral  Axes 
Half  Sine  Pulse 


RH^HODUCiUlLITY  OF  TUB 
nmnWAL  PAGE  IS  POOR 


p-nz 


APPENDIX  C 


VIBRATION  AND  SHOCK  CRITERIA 
FOR 

SPECIFIC  COMPONENTS 
COMMON  TO  THE 
SPACE  SHUTTLE  ET  AND  SRB 


Ingut^^  the  ET/SRB  Range  Safety  Antenna  (Sheet  1 of  3) 


1.  Acceptance  Teat  Criteria  (I  min/axis) 


Radial  Axis 


20 

Hz 

@ 

0.15  g*/Hz 

20  - 

50 

Hz 

@ 

+6  dB/oct 

50  - 

100 

Hz 

@ 

1.00  g*/Hz 

100  - 

160 

Hz 

@ 

-9  dB/ oct 

160  - 

315 

Hz 

@ 

0.25  g*/Hz 

315  - 

500 

Hz 

@ 

+9  dB/oct 

500  - 

800 

Hz 

@ 

l.OO  i/Hz 

800  - 

2000 

Hz 

@ 

- 10  dB/oct 

2000 

Hz 

@ 

0.047  g*/Hz 

Composite  s 29<  0 a 

“rms 


Long,  and  Tang.  Axes 


20 

Hz 

(i  0.043  i/Hz 

20  • 

40 

Hz 

@ +6  dB/oct 

40  - 

315 

Hz 

@ 0.  17  g*/Hz 

315  - 

450 

Hz 

@ +9  dB/oct 

450  - 

800 

Hz 

@ 0.  50  i/Hz 

800  - 

2000 

Hz 

@ -9  dB/oct 

2000 

Hz 

@ 0.032  i/Hz 

Composite  s 20.  8 s 

®rms 


2.  Lift-off  Random  Vibration  Criteria  (250  sec/axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.010  g*/Hz 

20 

Hz 

@ 

0.0026  i/Hz 

20  - 

no 

Hz 

@ 

+ 6 dB/oct 

20  > 

60 

Hz 

+ 10  dB/oct 

110  - 

350 

Hz 

@ 

0.30  i/Hz 

60  ■ 

205 

Hz 

0.  10  g*/Hz 

350  - 

500 

Hz 

@ 

+ 10  dB/oct 

205  • 

350 

Hz 

@ 

+ 9 dB/oct 

500  - 

800 

Hz 

@ 

1.00  g*/Hz 

350  - 

800 

Hz 

0.  50  i/Hz 

800  - 

2000 

Hz 

@ 

-6  dB/oct 

800  ■ 

2000 

Hz 

-6  dB/oct 

2000 

Hz 

@ 

0.  16  i/Hz 

2000 

Hz 

@ 

0.  082  i/Hz 

Composite 

= 30.  6 g 

“rms 

Composi 

ite 

- 22.  8 g 

®rms 

r-! 
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Input  to  the  ET/SRB  Range  Safety  Antenna  (Sheet  2 of  3) 


3,  Boost  Random  Vibration  Criterfa  (880  sec /axis) 


R adial 

Axis 

20 

HZ 

@ 0.62  ilKz 

20  - 

50 

Hz 

@ +6  dB/oct 

50  - 

100 

Hz 

@ 4.00  gp/Hz 

100  - 

160 

Hz 

@ -9  dB/oct 

160  - 

315 

Hz 

@1.00  ^/Hz 

315  - 

500 

Hz 

@ +9  dB/oct 

500  - 

800 

Hz 

@ 4.00  //Hz 

800  - 

2000 

Hz 

@ -10  dB/oct 

2000 

Hz 

@ 0. 19  //Hz 

Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  :8  //Hz 

20  - 

40 

Hz 

@ 

+6  dB/oct 

40  - 

315 

HZ 

@ 

0.70  //Hz 

315  - 

. 450 

Hz 

@ 

+ 9 dB/oct 

450  - 

. 800 

Hz 

@ 

2.  00  //Hz. 

800  • 

. 2000 

Hz 

@ 

-9  dB/oct 

2000 

HZ 

@ 

0.  13  //Hz 

Composite  = $8.  0 g^^^  Composite  = 41.  7 g^^^ 
4.  Reentry  Random  Vibration  Criteria  (660  sec /axis) 


Radial  Axis 

20  Hz  @ 0.026  ilVlz 
20  - 250  Hz  @ +6  dB/oct 

250  * 600  Hz  @ 4.  00  ^/Hz 

600  - 2000  Hz  @ -12  dS/oct 
2000  Hz  @ .033  ilKz 


Composite  =50.2  gj.^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  016  ilKt 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.080  ^/HZ 

150  - 225  Hz  @ -9  dB/oct 

225  - 1000  Hz  @ 0.023  |?/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0058  g^/HZ 

Composite  = 6.4  g^^g 


. 


• "Co  ” o „ 


Input  to  the  ET/SRB  Range  Safety  Antenna  (Sheet  3 of  3) 


),  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3,5-  5 Hz  @ 1.0  G's  peak* 

5 - 40  Hz  @ 1.  0 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 1.  7 G's  peak* 

5 - 10  Hz  @ 0.  8 G's  peak 
10  - 40  Hz  @ 1*7  G's  peak 


6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in 
each  axis  (one  in  each  direction  or  etjuivalent)  for  a total  of  six 
shocks  per  mission  by  mechanical  methods  or  one  shock  per 
mission  by  ordnance. 


A.  Ordnance 

50  Hz  @ 188  G'S  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 750  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 

4*  000  - 10,  000  Hz  @ 30,  OCO  G's  peak 

B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 


Irtput  to  the  ET/SRB  Range  Safety  Batteries  (Sheet  1 of  3) 


1,  Acceptance  Test  Criteria  (I  min/axis) 


Radial 

Axis 

20 

Hz 

@ 

0. 10  g*/Hz 

20  - 

100 

Hz 

@ 

+6  dB/oct 

100  - 

170 

Hz 

@ 

0.  25  gf /Hz 

170  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

0.022  i/H: 

Composite  = 11.4 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0040  g*/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 360  Hz  @ 0.  020  ^/Hz 

360  - 500  Hz  @ +9  dB/oct 

500  - 800  Hz  @ 0.  055  ^/HZ 

800  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.  0087  ^/Hz 

Composite  =7.3  gj.^g 


2.  Lift*off  Random  Vibration  Criteria  (250  sec/axis) 


Radial 

Axis 

20 

Hz 

@ 

0.0072  i/H. 

20  - 

100 

Hz 

@ 

+ 9 dB/oct 

100  - 

170 

Hz 

@ 

0.95  i/Hz 

170  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.082  i/Hz 

Composite  = 22.  1 g 

^ rm  s 

3.  Boost  Random  Vibration  Critei 


Long,  and  Tang.  Axes 

20  Hz  @ 0.012  i/Ht 
20  - 100  Hz  @ +3  dB/oct 

100  - 240  Hz  @ 0.060  g?/Hz 

240  - 400  Hz  @ +6  dB/oct 

400  - 800  Hz  @ 0.  16  ^/Hz 

800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.026  ^/Hz 

Composite  = 1 3.  0 g 

^ ®rms 

ia  (880  sec  / axis) 


Radial  Axis 

20  Hz  @ 0.042  g^/Hz 
20  - 100  Hz  @ +6  dB/oct 

100  - 170  Hz  @ 1.00  ^/Hz 

170  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.090  g^/Hz 


Long,  and  Tang.  Axes 


20 

Hz 

0.016 

i/Hz 

20  - 

100 

Hz 

@ 

+ 3 dB 

/oct 

100  - 

360 

Hz 

@ 

0.080 

i/Hz 

360  - 

500 

Hz 

@ 

+9  dB 

/oct 

500  - 

800 

Hz 

@ 

0.  22  i/Hz 

800  - 

2000 

Hz 

@ 

-6  dB 

/oct 

2000 

Hz 

(ft) 

0.035 

i/Hz 

Composite  = 22.  8 g 


Composite  = 14.  7 g 


rms 


Input  to  the  ET/SRB  Range  Safety  Batteries  (Sheet  2 of  3) 


4*  Reentry  Random  Vibration  Criteria  (60  sec  plus  30  sec/mission  in 
each  axis) 


Radial  Axis 

20  Hz  @ 0.  050  ilHz 
20  - 100  Hz  @ +3  dB/oct 

100  - 200  Hz  @ 0.25  ^/Hz 

200  - 260  Hz  @ -6  dB/oct 

260  - 600  Hz  @ 0.  15  gf/Hz 

600  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.0041  ^/Hz 

Composite  s 11.9  g 

^ *rtns 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  060  ^/Hz 
20  - 100  Hz  @ +3  dB/oct 

100  - 150  Hz  @ 0.30  gp/Hz 

150  - 235  Hz  @ -12  dB/oct 

235  - 800  Hz  @ 0.  050  ^/Hz 

800  - 2000  Hz  -6  dB/oct 

2000  Hz.@  0.0080  ^/Hz 

Composite  = 9.6 


C-5 


Input  to  the  Et/SRB  RAnge  Safety  Batteries  (Sheet  ? of  3) 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.  5 - 5 Hz  @ 1.  0 G'S  peak*  2 - 5 Hz  @ 1.  7 G's  peak* 

5 • 40  Hz  @ 1.0  G's  peak  5 - 10  Hz  @ 0.  8 G's  peak 

10  - 40  Hz  @ 1.7  G's  peak 

6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in 
each  axis  (one  in  each  direction  or  equivalent)  for  a total  of  six 
shocks  per  mission  by  mechanical  methods  or  one  Shock  per 
mission  by  ordnance. 

A.  Ordnance 

50  Hz  @ 12  G's  peak 
50  - 100  Hz  @+12  dB/oct 

100  Hz  @47  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 
4,  000  - 10,  000  Hz  @ 1,  875  G's  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sins  Pulse 

30  G's  peak  Amplitude  20  G's  peak  Amplitude 

150  msec  Duration  100  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sine  Pulse 

3.  1 G's  peak  Amplitude  7.3  G's  peak  Amplitude 

300  msec  Duration  300  msec  Duration 


* Design  Criteria  Only 


Input  to  the  ET/SRB  Range  Safety  Couplers,  Receiver  and  Decoder 

(Sheet  1 of  3) 


I.  Acceptance  Test  Criteria  (1  min/aJcis) 


Radial  Axis 

20  Ha  @ 0. 050  g?/Ha 
20  - 40  Ha  @ +3  dB/oct 

40  - 64  Hz  @ 0. 10  ^/Hz 

64  - 100  Hz  @ +6  dB/oct 

100  - 1 70  Hz  @ 0.  25  ^/Hz 
L70  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  022  g’/Hz 

Composite  s 1 1.  5 g 

uns 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  0087  g^/Hz 
20  - 40  Hz  (®  +3  dB/oct 

40  - 105  Hz  @ 0.017  ^/Hz 
105  - 330  Hz  @ +3  dB/oct 
330  - 950  Hz  <®  0.  055  ^/Hz 

950  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.012  g?/Hz 

Composite  s 8.  4 g 

r mS 


2.  Lift-off  Random  Vibration  Criteria  (250  sec/axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20  Hz  @ 0. 10  g^/Hz 
20  - 40  Hz  @ + 3 dB/oct 

40  - 60  Hz  @ 0.  20  ^/Hz 

60  - 100  Hz  @ +9  dB/oct 
100  - 170  Hz  S 0.95  ^/Hz 

170  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  082  ^/Hz 

Composite  = 22.  2 a 

®rms 


20  Hz  @ 0. 050  ^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40-  315  Hz  @ 0.  10  g*/Hz 
315  - 400  Hz  @ +6  dB/oct 
400  - 800  Hz  @ 0.  16  ^/Hz 

800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.  026  ^/Hz 

Composite  s 13.  4 g 

r ms 


C-7 


Input  to  the  ET/SRB  Range  Safety  Couplers,  Receiver  and  Decoder 

(Sheet  2 of  3) 


3.  Boost  Random  Vibration  Criteria  (880  sec /axis) 


Radial 

Axis 

20 

Hz 

@ 

0.20  g^/Hz 

20  - 

40 

Hz 

@ 

+ 3 dB/oct 

40  - 

64 

Hz 

@ 

0.40  g*/Hz 

64  • 

100 

Hz 

@ 

+6  dB/oct 

100  - 

170 

Hz 

@ 

1.00  ilHz 

170  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.090  ^/H 

Composite  = 23.  0 


Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.035  ilHz 

20  - 

40 

Hz 

@ 

+3  dB/oct 

40  - 

105 

Hz 

@ 

0.  070  ^/HZ 

105  - 

330 

Hz 

@ 

+ 3 dB/oct 

330  - 

950 

Hz 

@ 

0.22  g*/Hz 

950  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.050  ilKz 

Compos 

ite 

=!  16.  8 g 

4,  Reentry  Random  Vibration  Criteria  (660  sec /axis) 


Radial  Axis 


20 

Hz 

@ 

0.38  g*/Hz 

20  - 

70 

Hz 

@ 

+ 3 dB/oct 

70  - 

90 

Hz 

@ 

1.20  g^/Hz 

90  - 

115 

Hz 

@ 

-12  dB/oct 

115  - 

250 

Hz 

@ 

0.44  g^/Hz 

250  - 

550 

Hz 

@ 

- 12  dB/oct 

550  - 

1000 

Hz 

@ 

0.020  g^/Hz 

1000  - 

o 

o 

o 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

0.0050  g^/Hz 

Composite  s 13.  ° 8j.j^g 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  54  g^/Hz 
20  - 34  Hz  @ +3  dB/oct 

34  - 50  Hz  @ 0.  90  i lUz 

50  - 80  Hz  @ -12  dB/oct 

80  - 450  Hz  @ 0.  15  g^/Hz 

450  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.  034  ^/Hz 


Composite  s 13.  8 g 

rms 


C-8 


|i^£ut_tO.  the  ET/SRB  Range  Safety  Couplersi  Receiver  and  Decoder 

(Sheet  3 of  3) 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3. 5 - S Hz  @ 1. 0 G's  peak*  2 - 5 Hz  @ 1.  7 G*s  peak* 

5 - 40  Hz  @ 1.  d G's  peak  5 • 10  Hz  @ 0.  8 G*s  peak 

10  • 40  Hz  @1.7  G'S  peak 

6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  tw?  shocks  per  mission  in 
each  axis  (one  in  each  direction  or  equivalent)  for  a total  of  six 
shocks  per  mission  by  mechanical  methods  or  one  shock  per 
mission  by  ordnance. 

A.  Ordnance 

50  Hz  @ 12  G's  peak 
50-  100  Hz  @ +12  dB/oct 

100  Hz  @47  G's  peak 
100  . 4,000  Hz  @ +6  dB/oct 
4,  000  - 10,  000  Hz  @ 1,  875  G's  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sine  Pulse 

30  G's  peak  Amplitude  20  G's  peak  Amplitude 

150  msec  Duration  100  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse 
3.  1 G's  peak  Amplitude 
300  msec  Duration 


* Design  Criteria  Only 


Half  Sine  Pulse 

7,  3 G's  peak  Amplitude 

300  msec  Duration 


I 


Input  to  the  ET/SRB  Range  Safety  Safe  and  Arm  Device 

(Sheet  1 of  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

20 

Hz 

@ 

0.035  ^/Hz 

20  - 

40 

Hz 

@ 

+ 3 dB/oct 

40  - 

53 

Hz 

@ 

0,070  g*/Hz 

53  - 

100 

Hz 

@ 

+6  dB/oct 

100  - 

170 

Hz 

@ 

0.25  gf/Hz 

170  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.022  if /Hz 

Composite  = 11.4 


Longi  and  Tang.  Axes 


20 

HZ 

@ 

0.  0070  g*/Hz 

20  - 

40 

Hz 

@ 

+3  dB/oct 

40  - 

95 

Hz 

@ 

0.014  if/Hz 

95  - 

250 

Hz 

@ 

+3  dB/oct 

250  - 

440 

Hz 

@ 

0.037  ^/Hz 

440  - 

500 

Hz 

@ 

+9  dB/oct 

500  - 

800 

Hz 

@ 

0.055  ^/HZ 

800  - 

2000 

Hz 

@ 

-6  dB/oct 

2000 

Hz 

@ 

o 

• 

o 

o 

00 

Composite  = 7,6  g^j^^g 


2.  Lift-off  Random  Vibration  Criteria  (250  sec/axis) 


Radial  Axis 

20  Hz  @ 0.075  ilKz 
20  - 40  Hz  @ +3  dB/oct 

40  - 54  Hz  @ 0.  15  ^/Hz 

54  - 100  Hz  @ +9  dB/oct 

100  - 170  Hz  @ 0.95  if /Hz 

170  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.082  ^/Hz 

Composite  = 22.  2 gj.^g 


Long,  and  Tang,  Axes 


20 

Hz 

@ 

0. 

040  i/Hz 

20 

40 

Hz 

@ 

+ 3 

1 dB/oct 

40 

• 280 

Hz 

@ 

0. 

080  i/Hz 

280 

• 400 

Hz 

@ 

+i 

» dB/oct 

400 

• 800 

Hz 

@ 

0. 

16  if /HZ 

800 

■ 2000 

Hz 

@ 

-f 

) dB/oct 

2000 

Hz 

@ 

0. 

026  i/Hz 

o 

o 

3 

posite 

s 

13.2  g 

®rm 

i 


Input  to  the  ET/SRB  Rp.nge  Safety  Safe  a«i  Arm  Device 

(Sheet  2 of  3) 


3.  Boost  Random  Vibration  Crlt<jria  (830  sec /axis) 


Radial 

Axis 

Long,  and  Tang.  Axes 

20  Ha  @ 0.  14  ilHz 

20  Hz  @ 0.  028  ilHz 

20  - 

40  Hz  @ +3  dB/oct 

20  - 40  Hz  @ +3  dB/oct 

40  - 

53  Hz  @ 0.  28  gf /Hz 

40  - 95  Ha  @ 0.056  ^/Hz 

53  - 

100  Hz  @ +6  dB/oct 

95  - 250  Hz  @ +3  dB/oct 

100  - 

170  Hz  @ 1.00  gf/Hz 

250  - 440  Hz  @ 0.  15  g^/Hz 

170  - 

2000  Hz  @ -3  dB/oct 

440  - 500  Ha  @ +9  dB/oct 

2000  Hz  @ 0.090  ilKz 

500  - 800  Hz  @ 0.  22  ^/Ha 
800  - 2000  Hz  @ -6  dB/oct 
2000  Hz  @ 0.035  ^/Hz 

Composite  = 22.9  g 

rms 

Composite  = 15.  2 g 

rms 

4*  Reentry  Random  Vibration  Criteria  (660  scc/axis) 


Radial  Axis 

20  Hz  @ Ot  50  ^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 1.00  g^/Hz 

60  - 75  Hz  @ -12  dB/oct 

75  - 230  Hz  @ 0.36  ^/Hz 
230  - 500  Hz  (®  -12  dB/oct 

500  - 1000  Hz  @ 0.017  ^/Hz 
1000  - 2000  Hz  @ -6  dB/oct 

2000  Hz  @ 0.0042  r/Hz 

Composite  = 11.9  g 

r ms 


Long,  and  Tang.  Axes 

20  - 40  Hz  @ 0.75  g^/Hz 

40  - 60  Hz  @ -12  dB/oct 

60  - 400  Hz  @ 0. 13  ilKz 
400  - 2000  Hz  @ -3  dB/oct 
2000  Hz  @ 0.026  i iHz 


Composite  = 12.  2 c 

®rms 


Input  to  the  ET/SPB  Hange  Safety  Safe  axd  Arm  Device 

(Sheet  3 of  3) 

5*  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.5-  5 Hz  @ 1.0  C's  peak>t>  2-  5 Hz  1.  7 G's  peak* 

5 - 40  Hz  @ 1.  0 G's  peak  5 - 10  Hz  @ 0.  8 G's  peak 

10  - 40  Hz  @ 1.7  G's  peak 

6.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in 
each  axis  (one  in  each  direction  or  equivalent)  for  a total  of  six 
shocks  per  mission  by  mechanical  methods  or  One  shock  per 
mission  by  ordnance* 

A.  Ordnance 


50 

Hz 

@ 

12  G's  peak 

50  - 

100 

Hz 

@ 

+ 12  dB/oct 

100 

Hz 

@ 

47  G's  peak 

100  • 

4,000 

Hz 

@ 

+6  dB/oct 

4,  000  - 

10,000 

Hz 

@ 

1,  875  G's  peak 

B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 


Lateral  Axes 

Half  Site  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Longitudinal  Axis 

Half  Sine  Pulse 

3.  1 G's  peak  Amplitude 

300  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.3  G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 


C-12 


Input  to  the  ET/SRB  NSI  Detonator  (Sheet  1 of  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Radial 

Axis 

Long. 

and  T ang 

;.  Axes 

20 

Hz 

@ 0.050  g^/Hz 

20 

H.: 

® 0.050  ^/Hz 

20  - 

40 

Hz 

@ + 3 dB/oct 

20  - 

10 

Hz 

@ +3  dB/oct 

40  - 

60 

Hz 

@ 0.  10  g^/Hz 

40  - 

220 

HZ 

(5)  0.  10  g^/Hz 

60  - 

100 

Hz 

@ +6  dB/oct 

220  - 

600 

Hz 

@ +6  dB/oct 

100  - 

350 

Hz 

@ 0.  25  g^/Hz 

600  - 

1000 

Hz 

@ 0.  75  g^/Hz 

350  . 

600 

Hz 

@ +6  dB/oct 

1000  - 

2000 

Hz 

(®  -7  dB/oct 

600  > 

1000 

Hz 

@ 0.  75  ilHt 

2000 

Hz 

@ 0.  15  g'/Hz 

1000  - 

2000 

Hz 

@ -7  dB/oct 

2000 

Hz 

@ 0.  15  g^/Hz 

Composite  s 28.  7 g 

®rms 

Com 

pos 

ite  = 28.  3 g 

®rm 

2.  Flight  Random  Vibration  Criteria  (4  min  plus  2 min/mission  in 
each  axis) 


Radial 

Axis 

Long. 

and  Tang 

1* 

Axe  s 

20 

Hz 

0.20  g^/Hz 

20 

Hz 

(ffi 

0.  20  g^/Hz 

20  - 

40 

Hz 

+ 3 dB/oct 

20  - 

40 

Hz 

(® 

+ 3 dB/oct 

40  - 

60 

Hz 

(S 

0.40  ^/Hz 

40  - 

220 

Hz 

& 

0.  40  gf/Hz 

60  - 

100 

Hz 

+ 6 dB/oct 

220  - 

600 

Hz 

+ 6 dB/oct 

100  - 

350 

Hz 

(a 

1.00  g^/Hz 

600  - 

1000 

Hz 

(0) 

3.  00  g^/Hz 

350  - 

600 

Hz 

(® 

+ 6 dB/oct 

1000  - 

2000 

Hz 

-7  dB/oct 

600  - 

1000 

Hz 

@ 

3.  00  g^/Hz 

2000 

Hz 

(O' 

0.  60  g^/Hz 

1000  - 

2000 

Hz 

(oD 

-7  dB/oct 

2000 

Hz 

0.  60  g^/Hz 

Composite  = 57.5  Composite  = 56.6 


C-  1 3 


Input  to  the  FT/SBB  NSI  Detonator  (Sheet  2 of  3) 


3.  Reentry  Randonn  Vibration  Criteria  (660  sec /axis) 


Radial 

Axis 

Lon^.  and  Tang.  Axes 

20  Hz  @ 0.38  ilHz 

20  Hz  (®  0.  54  g'Hz 

20  - 

70  Hz  @ +3  dB/oct 

20-  34  Hz  @ +3  dB/oct 

70  - 

90  Hz  1. 20  g*/Hz 

34  - 50  Hz  @ 0.90  g*/Hz 

90  - 

97  Hz  (S  -12  dB/oct 

50  - 54  Hz  @ -12  dB/oct 

97  - 

130  Hz  (3)  0.90  i Hz 

54  - 70  Hz  @ 0.  70  ^/Hz 

130  - 

500  Hz  @ +3  dB/oct 

70  - 120  Hz  @ +3  dB/oct 

500  - 

700  Hz  (3  3.40  g*/Hz 

120  - 1000  Hz  (5)  1.20  g*/Hz 

700  - 

2000  Hz  @ -9  dB/oct 

1000  - 2000  Hz  @ -9  dB/oct 

2000  Hz  @ 0.  15  g*/Hz 

2000  Hz  <3  0.  15  g*/Hz 

Composite  s 51.  3 g 

®rms 

Composite  s 40.  0 

rms 

C-14 


Input  *o  the  FT/SRB  NSI  Dotonator  (Sheet  3 of  3) 


4,  Vehicle  Dynamics  Criteria 

Longitudinal  Axis 

3.5  - 5 Hz  @ 1.0  G's  peak* 
5 - 40  Hb  @ 1.  0 G's  peak 


Lateral  Axes 

2 - 5 Hz  @ 4.  3 G's  peak* 
5 - 10  Hz  @ 0.  8 G's  peak 
10  - 40  Hz  @ 4.  3 G's  peak 


5.  Shock  Test  Criteria 


Tests  will  be  performed  by  applying  two  shocks  per  mission  in 
each  axis  (one  in  each  direction  or  equivalent)  for  a total  of  six 
shocks  per  mission  by  mechanical  methods  or  one  shock  per 
mission  by  ordnance. 


A.  Ordnance 


50  Hz  @ 24  G's  peak 
50  - 100  Hz  +12  dB/oct 

100  Hz  ® 04  G's  peak 
100  - 4,000  Hz  @ +6  dB/oct 

4,  000  - 10,  000  Hz  3.  750  G'  s peak 


B.  Water  Landing 


Longitudinal  Axis 

Half  Sine  Pulse 
30  G's  peak  Amplitude 
150  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis 

Half  Sine  Pulse 

3.  I G’s  peak  Amplitude 

300  msec  Durs^ticn 


Lateral  Axe s 

Half  Sin;  Pulse 
20  G's  peak  Amplitude 
100  msec  Duration 


Lateral  Axes 

Half  Sine  Pulse 

7.  3 G's  peak  Amplitude 

300  msec  Duration 


* Design  Criteria  Only 


Input  to  the  ET/SRB  CDF  Assembly  and  CDF  Manifold 

(Sheet  1 of  3) 


1.  Acceptance  Test  Criteria  (1  min/axis) 


Rj*diai  Axis 

20  - 30  Hz  @ 0.20  g'/Hz 

30  - 50  Hz  @ +3  dB/oct 

50  - 200  Hz  @ 0.32  g*/Hz 

200  - 500  Hz  @ +3  dB/oct 
500  - 700  Hz  @ 0.  85  ^/Hz 

700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.037  ^/Hz 

Composite  = 25.  7 


Long,  and  Tang.  Axes 

20  Hz  @ 0.  20  ilHz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 0.40  g*/Hz 

60  - 65  Hz  @ -12  dB/oct 

65  - 1000  Hz  @ 0.30  g^/Hz 
LOOO  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.037  illh 

Composite  * 20.  2 g^^ 


2.  Lift->off  Random  Vibration  Criteria  (250  sec/axis) 


Radial 

Axis 

20 

Hz 

@ 

0.050  ilVLz 

20  - 

34 

Hz 

@ 

+6  dB/oct 

34  - 

54 

Hz 

@ 

0. 15  ilUz 

54  - 

100 

Hz 

@ 

+9  dB/Oct 

100  - 

170 

Hz 

@ 

0.95  gf/Hz 

170  * 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0.082  f^/Hz 

Long,  and  Tang.  Axes 


20 

Hz 

@ 

0.  056  ^/H: 

20  - 

50 

Hz 

@ 

+3  dB/oct 

50  - 

340 

Hz 

@ 

0.  14  gf/Hz 

340  - 

400 

Hz 

@ 

+6  dB/oct 

400  - 

1200 

Hz 

@ 

0. 19  g^/Hz 

1200  - 

2000 

Hz 

@ 

-3  dB/oct 

2000 

Hz 

@ 

0. 1 1 g*/Hz 

Composite  s 22.  2 g 


Composite  = 17.  9 g 


Input  to  the  ET/SRB  CDF  Assembly  and  CDF  Manifold 

(Sheet  2 of  3) 


3.  Boost  Random  Vibration  Criteria  (880  sec /axis) 


Radial  Axis  Long,  and  Tang.  Axes 


20  - 

25 

Hz 

@ 0.  12  g^/Hz 

20 

Hz 

@ 

0.  048  ^/Hz 

25  - 

36 

Hz 

@ +6  dB/oct 

20  . 

50 

Hz 

@ 

+3  dB/oct 

36  - 

53 

Hz 

@ 0.28  g*/Hz 

50  . 

75 

Hz 

@ 

0. 12  g*/Hz 

53  - 

100 

Hz 

@ +6  dB/oct 

75  . 

100 

Hz 

@ 

+3  dB/oct 

100  - 

170 

Hz 

@ 1. 00  ^/Hz 

100  . 

174 

Hz 

@ 

0. 16  ^/Hz 

170  - 

240 

Hz 

@ -3  dB/oct 

174  - 

390 

Hz 

@ 

+3  dB/oct 

240  - 

400 

Hz 

@ 0.  70  g^/Hz 

390  - 

1200 

Hz-@ 

0.  36  g*/Hz 

400  - 

495 

Hz 

@ -9  dB/oct 

1200  - 

2000 

Hz 

@ 

-3  dB/oct 

495  - 

800 

Hz 

@ 0.  38  g^/Hz 

2000 

Hz 

@ 

0.  22  g^/Hz 

800  - 

2000 

Hz 

@ -4  dB/oct 

2000 

Hz 

@ 0.  11  g^/Hz 

Composite  = 26.  3 e 

®rms 

Composite 

= 24.  3 g 

®rms 

4.  Reentry  Random  Vibration  Criteria  (660  sec /axis) 

Long,  and  Tang.  Axes 


Radial  Axis 

20  - 30  Hz  @ 0.  80  g^/Hz 

30  - 50  Hz  @ +3  dB/oct 

50  - 200  Hz  @ 1.30  g^/Hz 
200  - 500  Hz  @ +3  dB/oct 

500  - 700  Hz  @ 3.40  ^/HZ 
700  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0»  15  g'^/Hz 

Composite  = 51.5  s 

rms 


20  Hz  @ 0.  80  ^/Hz 
20  - 40  Hz  @ +3  dB/oct 

40  - 60  Hz  @ 1.60  ^/Hz 

60  - 65  Hz  @ -12  dB/oct 

65  - 1000  Hz  @ 1.20  ^/Hz 
1000  - 2000  Hz  @ -9  dB/oct 
2000  Hz  @ 0.  1 5 ^/Hz 

Composite  = 40.  5 g 

rm  s 


(.:  - 1 7 


In0ut  to  the  ET/SRB  CDF  Assembly  and  CDF  Manifold 

(Sheet  3 of  3) 

5.  Vehicle  Dynamics  Criteria 

Longitudinal  Axis  Lateral  Axes 

3.5-  5 Hz  @ l.O  G'S  peak*  2-  5 Hz  @ 4.  3 G's  peak* 

5 - 40  Hz  @ 1.  0 G's  peak  5 - 10  Hz  @ 0.  8 G's  peak 

10  - 40  Hz  @ 4.  3 G's  peak 

6.  Shock  Test  Criteria 

Tests  will  be  performed  by  applying  two  shocks  per  mission  in 
each  axis  (one  in  each  direction  or  equivalent)  for  a total  of  six 
shocks  per  mission  by  mechanical  methods  or  one  shock  per 
mission  by  ordnance. 

A.  Ordnance 

50  Hz  @ 4 7 G's  peak 
50  - 100  Hz  @ +12  dB/oct 

100  Hz  @ 188  G's  peak 
100  - 4,  000  Hz  @ +6  dB/oct 

4,  000  - 10,  0(‘“  Hz  @ 7,  500  G's  peak 

B.  Water  Landing 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sins  Pulse 

30  G*s  peak  Amplitude  20  G's  peak  Amplitude 

150  msec  Duration  100  msec  Duration 

C.  Parachute  Deployment 

Longitudinal  Axis  Lateral  Axes 

Half  Sine  Pulse  Half  Sine  Pulse 

3.  1 G's  peak  Amplitude  7.3  G's  peak  Amplitude 

300  msec  Duration  300  msec  Duration 


♦ Design  Criteria  Only 


APPROVAL 


PRELIMmARY  VIBRATION,  ACOUSTIC,  AND  SHOCK  DESIGN 
AND  TEST  CRITERIA  FOR  COMPONENTS  ON  THE 
SRB,  ET,  AND  SSME 


BY 

SYSTEMS  DYNAMICS  LABORATORY 


The  information  in  this  report  has  bc;en  reviewed  for  securily 
classification.  Review  of  any  information  concerning  Department  of 
Defense  or  Atomic  Energy  Commission  programs  has  been  made  by  (he 
MSEC  Security  Classification  Officer.  This  report,  in  its  entirety,  has 
been  determined  to  be  unclassified. 

This  document  has  also  been  reviewed  and  approved  for  technical 
accuracy. 
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